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DESCRIPTION 

AMINOPHENOXYACETIC ACID DERIVATIVES AS NEUROPROTECTANTS 

5 

TECHNICAL FIELD 

The present invention relates to novel aminophenoxyacetic 
acid derivatives and pharmaceutically acceptable salt thereof, 
which have neuroprotective effects by inducing or increasing 

10 calbindin D28Kd, one of Ca 2+ - binding proteins, and which are 
useful in ameliorating and treating functional and organic 
disorders in the brain. More specifically, the present invention 
relates to therapeutic and improving agents for the allevivation 
or treatment of symptoms due to various ischemic disorders in the 

15 brain such as sequelae of cerebral infarction, sequelae of 
intracerebral hemorrhage, sequelae of cerebral arteriosclerosis 
and so on, and symptoms of organic brain disorder such as senile 
dementia, sequelae of head trauma, sequelae of surgical brain 
operation, Alzheimer's disease, Parkinson's disease, amyotrophic 

20 lateral sclerosis and so on. 

BACKGROUND ART 

It is generally considered that the pathogenesis of 
progressive, delayed death of nerve cells, observed in cerebral 

25 injury and cerebrovascular disease such as intracerebral 
hemorrhage, transient ischemia attack, and cerebral infarction, 
is mainly caused by a rise in intracellular Ca 2 * concentration due 
to various factors related to signal transductions. Such factors 
related to signal transduction include, for example, abnormal 

30 activation of glutamate receptors due to excessive release 
glutamate, that is, an excitatory neurotransmitter, abnormal 
activation of ion channels, and excessive production of reactive 
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oxygen species /free radicals. [F. B. Meyer, Brain Res. Rev., 14, 
227 (1989); E. Boddeke et al.. Trends Pharmacol. Sci. , Ifi, 397 
(1989); J. M. McCall et al., Ann. Rep. Med. Chem. , 21, 31 (1992)]. 

From these points of view, medicaments for preventing or 

5 suppressing the neuronal cell death, such as glutamate receptor 
antagonists, calcium channel blockers, antioxidants and so on 
have been developed- However, these clinically used medicaments 
suppress only a few pathways related to increase of the cellular 
Ca 2+ concentration, and are not sufficient for preventing or 

10 suppressing the neuronal cell death. 

On the contrary, calbindin D28Kd, one of Ca 2+ -binding 
proteins and mainly distributed in friable site of the brain 
against ischemic disease, is reported to possess buffering 

15 effects for a rise in cytotoxic intracellular Ca 2+ concentration. 
[A. M. Lacopino et al., Neurodegeneratlon , 3, 1 (1994); M. P. 
Mattson et al. , Neuron, £, 41 (1991)] 

Accordingly, it is expected to achieve sufficient 
neuroprotective effects against the increase of intracellular Ca 2+ 

20 concentration caused by any kinds of pathways if calbindin D28Kd, 
one of the Ca 2+ -binding proteins per se, can be supplied in a 
living body. That is, it is expected that medicaments containing 
calbindin D28Kd would be effective therapeutic and improving 
agents for the allevivation or treatment of symptoms due to 

25 various ischemic disorders in the brain such as sequelae of 
cerebral infarction, sequelae of intracerebral hemorrhage, 
sequelae of cerebral arteriosclerosis and so on, and symptoms of 
organic brain disorder such as senile dementia, sequelae of head 
trauma, sequelae of surgical brain operation, Alzheimer's disease, 

30 Parkinson's disease, amyotrophic lateral sclerosis and so on. 

However, because calbindin D28Kd is unstable 
macromolecular protein having 28 Kd (kilo dalton) of molecular 
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weight, it is difficult to be administered directly into a site 
in the central nervous system of a living body in view of 
pharmacological and pharmaceutical standpoints. 

On the other hand, the lower molecular compounds having 
5 effect on induction of the calbindin D28Kd can be easily prepared 
into the various kinds of pharmaceutical compositions by the 
conventional techniques. Thus, these lower molecular compounds 
are expected to induce the calbindin D28Kd after administration 
in to a body, and to possess buffering action against the 
10 increase of the cellular Ca 2+ concentration. That is, these lower 
compounds can be effective compounds for improving and treating 
cerebral functional and organic disorders. 

Under these circumstances, the objective of the present 
15 invention is to provide the lower molecular weight compounds 
having neuroprotective effect by inducing the calbindin D28Kd, 
one of Ca 2+ -binding proteins, of low toxicity in suitable 
preparations of pharmaceutical compositions such as intravenous 
injectable solution. 
20 The further purpose of the present invention is to provide 

the therapeutic and improving agents for the allevivation or 
treatment of symptoms due to various ischemic disorders in the 
brain such as sequelae of cerebral infarction, sequelae of 
intracerebral hemorrhage, sequelae of cerebral arteriosclerosis 
25 and so on, and symptoms of organic brain disorder such as senile 
dementia, sequelae of head trauma, sequelae of surgical brain 
operation , Alzheimer 1 s disease , Parkinson ' s disease , amyotrophic 
lateral sclerosis and so on. 

30 DISCLOSURE OF THE INVENTION 

As one aspect of the present invention, it is provided 
aminophenoxyacetic acid derivatives represented by the following 
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formula (I) : 




wherein : 

12 3 4 

R , R , R and R are, independent from each other, 
5 hydrogen atom; halogen atom; hydroxy group; alkoxy group which 
may be substituted; alkyl group which may be substituted; aryl 
group which may be substituted; or aralkyl group which may be 
substituted; 

5 6 7 8 

R , R , R and R are, independent from each other, 
10 hydrogen atom; alkyl group which may be substituted; aryl group 
which may be substituted; or aralkyl group : which may be 
substituted; 

E 1 is oxygen atom; sulfur atom; or group -NR 9 - (in which, 
R is hydrogen atom; alkyl group which may be substituted; aryl 
15 group which may be substituted; or aralkyl group which may be 
substituted) ; 

E 2 is oxygen atom; sulfur atom; or group -NR 10 - (in which, 
R 10 is hydrogen atom; alkyl group which may be substituted; aryl 
group which may be substituted; or aralkyl group which may be 
20 substituted) ; 

n is 0 to 5 (provided that n=0, one of the groups of X and 
Y may be connecting bond but both of the groups of X and Y do not 
represent connecting bond at the same time); 

X and Y are, independent from each other, connecting bond; 
25 alkylene group which may be substituted by hydroxyl group; cyclo- 
alkylene group; alkenylene group which may be substituted by 
lower alkyl group; -NHCO-; -CONH- or -S0 2 - ; 

Q is hydrogen atom; phenyl group which may be substituted; 
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phenoxy group which may be substituted; benzoyl group which may 
be substituted; pyridyl group which may be substituted; quinolyl 
group which may be substituted; isoquinolyl group which may be 
substituted; or benzimidazolyl group which may be substituted; 
5 (provided that one of E 1 and E 2 represent either oxygen atom or 
sulphur atom then the other one of E 1 and E 2 represent neither 
oxygen atom nor sulfur atom at the same time, and in the case of 
E is nitrogen atom and E is oxygen atom, or in the case of E 1 is 
oxygen atom and E 2 is nitrogen atom, all of the groups of R 1 , R 2 , 
10 R 3 and R 4 do not represent methyl group at the same time), 
or pharmaceutically acceptable salts thereof. 

More specifically, the present invention provides the 
aminophenoxyacetic acid derivatives of the formula.(I), in which; 

12 3 4 

1. R , R , R and R are, independent from each other, hydrogen 
atom; halogen atom; alkoxy group; or alkyl group which may be 
substituted; R 5 is hydrogen atom or alkyl group which may be 
substituted; E 1 is -NH-; and E 2 is oxygen atom, 

2. E 1 is -NH-; E 2 is oxygen atom; either the case in which X is 
connecting bond and Y is group -CONH- , or the other in which 
X is the group -CONH- and Y is connecting bond ; Q is phenyl 
group which may be substituted, and 

3. E 1 and E 2 are -NH-; X and Y are connecting bond; Q is phenyl 
group which may be substituted, 

or pharmaceutically acceptable salts thereof. 

According to the present inventor's investigations, it is 
confirmed that the aminophenoxyacetic acid in low concentration 
represented by the formula (I) effectively induced the calbindin 
30 D28Kd and possessed excellent neuroprotective effect accordingly. 
Further, these compounds are also confirmed to have high safety 
margin, and are suitable for preparation of various kinds of 



20 
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pharmaceutical compositions. 

Therefore, the present invention provides the calbindin 
D28Kd, inducing agent containing aminophenoxyacetic acid 
5 derivatives represented by the formula (I) or pharmaceutical^ 
acceptable salts thereof as an active ingredient, as another 
embodiment . 

As still a further embodiment, the present invention 
provides an improving and therapeutic agent for the cerebral 

10 functional and organic disorders containing aminophenoxyacetic 
acid derivatives represented by the formula (I) or 
pharmaceutical^ acceptable salt thereof, as an active ingredient. 

Although lower: molecular weight compounds, the 
aminophenoxyacetic acid derivatives of the formula (I) express 

15 the neuroprotective effect by inducing the calbindin D28Kd after 
administration into a living body. 

Accordingly, as still another embodiment, the present 
invention provides a method for selecting a neuroprotective 
compound by measurement of inducing capability of calbindin D28Kd, 

20 which is Ca 2+ -binding protein. 

As still another embodiment, the present invention 
provides neuroprotective compounds to induce the calbindin D28Kd, 
one of Ca 2+ - binding proteins. 

As still a further embodiment, the present invention 

25 provides therapeutic and improving agents containing compounds 
having neuroprotective effect by inducing the calbindin D28Kd, 
against cerebral function disorders due to various ischemic 
disorders such as cerebral infarction, intracerebral hemorrhage 
and cerebral arteriosclerosis. 

30 As still a further embodiment, the present invention 

provides therapeutic and improving agents containing compounds 
having neuroprotective effect by inducing calbindin D28Kd, for 
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cerebral organic disorders such as senile dementia, cerebral 
injury, sequela of cerebral surgical operation, Alzheimer's 
disease, Parkinson's disease, and amyotrophic lateral sclerosis. 

As a preferred embodiment, the present invention provides 
5 the aminophenoxyacetic acid derivatives represented by the 
formula (I) or pharmaceutically acceptable salt thereof is the 
pharmaceutical composition containing the compounds having 
neuroprotective effect by inducing the calbindin D28Kd. 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

The aminophenoxyacetic acid derivatives of the present 
invention include aminophenoxyacetic acids, aminoanilinoacetic 
acids , aminothiophenoxyacetic acids , oxyanilinoacetic acids and 
thioanilinoacetic acids. Therefore, "aminophenoxyacetic acid 

15 derivatives" in this specification include all the derivatives 
stated above as long as not stated otherwise. 

In the aminophenoxyacetic acid derivatives of the formula 
(I) provided by the present invention with reference to various 
20 substitution group of R 1 to R 10 , "halogen atom" includes fluorine 
atom, chlorine atom and bromine atom. 

The term "alkoxy group" stands for a straight -chained or 
branched-chained C x -C s alkoxy group, and may include, for example, 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy, 
25 tert-butoxy and the like. 

The term "alky 1 group which may be substituted" stands for 
a straight -chained or branched-chained C ± -C 5 alkyl group which may 
be halogen- substituted, and may include, for example, methyl, 
ethyl, propyl, trifluoromethyl group, and the like. 
30 The "aryl", a part of the term "aryl group which may be 

substituted" , stands for C 4 -C 14 aryl group or heteroaryl group 
which may contain one or more of hetero ring atom(s) such as 
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nitrogen and oxygen atom(s). Examples of the preferred "aryl" 
include phenyl, pyridyl and naphthyl. The suitable substituents 
of said aryl group include halogen atom such as fluorine atom, 
chlorine atom and bromine atom; hydroxy group; a straight -chained 
5 or branched- chained C^-C^ alkoxy group such as methoxy and ethoxy 
group; and a straight -chained or branched- chained C^Cs alkyl 
group which can be substituted by halogen atom such as methyl, 
ethyl, propyl and trifluoromethyl. 

The "aralkyl", a part of the term "aralkyl group which may 

10 be substituted", stands for C 5 -C 12 aralkyl group or 
heteroarylalkyl group, which may contain one or more of hetero 
ring atom such as nitrogen and oxygen atom(s). The examples 
include benzyl, phenethyl, pyridylmethyl , and pyridylethyl . The 
suitable substituents of said aralkyl group include halogen atoms 

15 such as fluorine atom, chlorine atom and bromine atom; hydroxy 
group; a straight -chained or branched- chained C^C^ alkoxy group 
such as ethoxy group; and a straight -chained or branched- chained 
Ci-Cg alkyl group which may be substituted by halogen atom such as 
methyl, ethyl, propyl and trifluoromethyl. 

20 The "alkylene", a part of the term "alkylene group which 

may be substituted by hydroxyl group", refers to the substituents 
X and Y, and preferably represents a straight -chained or 
branched- chained C^-C^ alkylene group such as methylene, 
methylmethylene , ethylene , trimethylene , tetramethylene , 

25 cyclopropylmethylene and the like. 

The term "cycloalkylene" preferably stands for C 3 -C 6 
cycloalkylene and may include 1, 1-cyclopropylene, 1,2-cyclo- 
propylene , 1,1 -cyclobutylene , 1 , 1 -cyclopentylene , 1 , 1 -cyclo- 
hexylene and the like. Among them, 1, 1-cyclopropylene and 1,2- 

30 cyclopropylene are more preferable. 

The "alkenylene" , a part of the term "alkenylene group 
which may be substituted by lower alkyl group", may include C 2 -C 4 
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alkenylene such as vinylene, and butadiene and vinylene is 
preferably used. The lower alkyl group, which is substituent of 
alkylene group, may be methyl, ethyl, propyl, isopropyl and the 
like. 

5 The suitable substituents represented as "Q" for "phenyl 

group which may be substituted", "phenoxy group which may be 
substituted", "benzoyl group which may be substituted", "pyridyl 
group which may be substituted", "quinolyl group which may be 
substituted" , "isoquinolyl group which may be substituted" and 

10 "benzimidazolyl group which may be substituted" , may include 
halogen atom such as fluorine atom, chlorine atom and bromine 
atom; hydroxy group; a straight -chained or branched- chained C x -C 5 
alkoxy group such as methoxy, ethoxy group and so on. Furthermore, 
these substituents may also include a straight -chained or 

15 branched- chained C 1 -C 5 alkyl group which may be substituted by 
halogen atom such as fluorine atom, chlorine atom and bromine 
atom. The examples include methyl, ethyl, propyl, trif luoromethyl 
and the like. 

The term "connecting bond" with reference to "X" and "Y" 
20 means direct bond. Therefore, if "X" and/or "Y" are connecting 
bond, two adjacent substituents of "X" and/or "Y" are connected 
directly, and these substituents do not exist as "X" and/or "Y" . 

It is understood that when the aminophenoxyacetic acid 
25 derivatives of the formula (I) of the present invention exist in 
the isomer forms, each isomers per se, as well as the isomeric 
mixture, shall be included in the compounds of the present 
invention. Namely, the structural isomers may exist due to the 
substituents on the benzene ring. Furthermore, optical isomers 
30 may exist due to the asymmetric carbon atom of the hydroxy 
substituted "X" or "Y" of alkylene group. These isomers shall be 
included within the scope of the compounds of the present 
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invention . 

The aminophenoxyacetic acid derivatives of the formula (I) 
include the compounds (Ia) # (lb) and (Ic) obtained by the 
5 synthetic process mentioned latter. For example, these compounds 
may be prepared by the following. 

The compound (IV), obtained by the reaction of the 
compound (II) with the ester compound (III), is hydrolyzed to 
convert into carboxylic acid derivative (V) . The obtained 
10 compound (V) is then converted into amide compound (VII) by the 
condensation reaction with the compound (VI). Further, the 
protecting group in the compound (VII) thus obtained is removed 
to obtain compound (la), the compound of formula (I) of the 
present invention, in which n is 0, X and Y is connecting bond 
15 and Q is hydrogen atom (Process 1). 

The compound (lb) can be obtained by reacting the compound 
(la) with the compound (VIII) (Process 2). 

Furthermore, the compound (Ic) can be obtained by reacting 
the compound (la) with the compound (IX) (Process 3). 

20 

Each process will be further illustrated by the following 
reaction scheme. 

25 



30 
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Process 1: 



R 6 R 7 




(VII) (la) 



wherein R 1 to R 8 , E 1 and E 2 have the same definitions as above, 
and R 11 is alkyl group which may be substituted, aryl group which 

5 may be substituted; aralkyl group which may be substituted; tert- 
butoxycarbonyl group; ethoxycarbonyl group; acetyl group; 
benzyloxycarbonyl group; p-methoxybenzyloxycarbonyl group; R 12 is 
a straight -chained or branched -chained C x -C s alkyl group; L 1 is 
leaving group which can easily be replaced with amino, hydroxy 

10 and mercapto group; P is benzyl group, tert-butoxycarbonyl group, 
ethoxycarbonyl group; acetyl group; benzyloxycarbonyl group; p- 
methoxybenzyloxycarbonyl group . 

According to this process 1, the compound (la) can be 
15 obtained from the known starting compound (II). 

Namely, for the first step, the compound (II) is reacted 
with 1.0 to 1.5 mole equivalent of ester compound (III) in the 
inert solvent, and if necessary in the presence of the base, 



WO 00/23076 



PCT/JP99/05658 



- 1 2 - 

under stirring at -20 °C to 150 °C, preferably at 0 ° C to 100 °C. 

The inert solvent to be used in the reaction may be 
benzene, toluene, tetrahydrof uran , dioxane, dimethyf ormamide , 
dimethyl sulfoxide, acetonitrile , acetone, methanol, ethanol, 
5 isopropyl alcohol, tert- butyl alcohol, ethylene glycol and the 
like. 

The base to be used in the above reaction may be an 
organic base such as triethylamine , diisopropylethylamine , 
pyridine and the like, or an inorganic base such as sodium, 

10 sodium hydride, potassium, potassium hydride, sodium ethoxide, 
potassium tert- but oxide, sodium carbonate, potassium carbonate, 
cesium carbonate, cesium fluoride, sodium bicarbonate, potassium 
bicarbonate and the like. These organic base and inorganic base 
may be used in combination, and sodium iodide or 

15 tetrabutylammonium iodide can be added in the reaction mixture. 

The substituent "L 1 " in the ester compound (III) may be 
the leaving group which can easily be replaced with amino, 
hydroxy and mercapto group, and examples include halogen atom 
such as chlorine atom, bromine atom, iodide atom; 

20 alkylsulfonyloxy group such as methanesulf onyloxy group; 
arylsulfonyloxy group such as p-toluenesulf onyloxy group, 3- 
nitrobenzenesulf onyloxy group and the like. 

The compounds (II) and (III) to be used in this reaction 
are commercial available ones, or can easily prepared by the 

25 known methods. 

The compound (II) and compound (III) to be used in this 
reaction can be commercially available and known compounds, or 
can be easily prepared from known compounds by using common 
methods . 

30 Examples of the compound (II) include 4- (tert - 

butoxycarbonylamino ) phenol , 4 - ( tert - but oxycarbonylamino ) - 2 , 3 , 5 - 
trimethylphenol , 4 - ( tert - butoxycarbonylamino ) - 2 - chloro -3,5,6- 1 r i - 
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methylphenol , 4 - ( tert -butoxycarbonylamino ) - 2 , 3 , 6 - trimethylphenol , 

4 - ( tert -butoxycarbonylamino ) -2 , 3-dimethylphenol , 4 - ( tert -butoxy- 
carbonylamino ) - 2 , 5 - dimethylphenol , 2 - ( tert - butoxycarbonylamino ) - 
4 , 6 - dimethylphenol , 5 - ( tert - butoxycarbonylamino ) - 2 -methoxyphenol , 

5- (tert -butoxycarbonylamino ) -4-chloro- 2 -me thoxyphenol, 4- ( tert- 
but oxycarbonylamino ) - 2 , 6 - dichlorophenol , 4 - ( tert - but oxycarbonyl - 
amino ) - 2 , 3 , 5 , 6 - 1 etramethylaniline , 4 -methoxy- 2 -methylaniline , 4 - 
( tert -butoxycarbonylamino ) - 2 , 5 , -dimethylaniline , 2- ( tert -butoxy- 
carbonylamino ) - 4 , 5 - dimethylaniline , 3 - ( tert - butoxycarbonylamino ) - 
2,4,6- t rimethylaniline , 4 - ( tert - butoxycarbonylamino ) - 2 , 5 - di - 
chloroaniline , 4 - ( tert - butoxycarbonylamino ) - 2 , 6 - dichloroaniline , 
2- ( tert -butoxycarbonylamino ) -3 , 4 -dichloroaniline , 4 - ( tert -butoxy- 
carbonylamino) -2 -me thoxy-5 -methylaniline, 4- (tert -butoxycarbonyl- 
amino ) - 2 , 5 -dimethoxyaniline , 4 - ( benzyloxycarbonylamino ) phenol , 4 - 
(benzyloxycarbonylamino) -2 , 3 , 5 -trimethylphenol , 4- (benzyloxycar- 
bonylamino ) - 2 - chloro -3,5,6- trimethylphenol , 4 - ( benzyloxycar- 
bonylamino ) - 2 , 3 , 6 - trimethylphenol , 4 - ( benzyloxycarbonylamino ) - 
2,3- dimethylphenol , 4 - ( benzyloxycarbonylamino ) - 2 , 5 - dimethylphenol , 
2 - ( benzyloxycarbonylamino ) - 4 , 6 - dimethylphenol , 5 - ( benzyloxycar- 
bonylamino ) - 2 -methoxyphenol , 5 - ( benzyloxycarbonylamino ) - 4 - chloro- 
2 -methoxyphenol, 4- (benzyloxycarbonylamino) -2 , 6 -dichlorophenol, 
4- ( benzyloxycarbonylamino ) - 2 , 3 , 4 , 6 - tetramethylaniline , 4 - ( benzyl- 
oxycarbonylamino ) -2 , 5 -dimethylaniline , 2- ( benzyloxycarbonyl- 
amino ) - 4 , 5 -dimethylaniline , 3 - ( benzyloxycarbonylamino ) - 2 , 4 , 6 - tri- 
methylaniline , 4 - ( benzyloxycarbonylamino ) - 2 , 5 - dichloroaniline , 4 - 
( benzyloxycarbonylamino ) - 2 , 6 - dichloroaniline , 2 - ( benzyloxycar- 
bonylamino ) - 3 , 4 - dichloroaniline , 4 - ( benzyloxycarbonylamino ) - 2 - 
methoxy - 5 - methylaniline , 4 - ( ben zy loxy carbony lamino ) - 2 , 5 - di - 
methoxyaniline and so on. 

The ester compound of the formula (III) includes, for 
example , ethyl bromoace tate , ethyl 2 - bromopropionate , ethyl 2 - 
bromo-2-methylpropionate, and so on. 
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Then, the obtained compound (IV) is hydro lyzed to convert 
into carboxylic acid derivative (V) by the common methods, and 
the resultant carboxylic acid derivative of the formula (V) is 
further converted into amide derivative (VII) by reaction with 
5 the compound (VI). 

The compound (VI) to be used for the reaction with the 
compound (V) is known compound as described in «/. Med. Chem. , Hfi, 
3707 (1993) [R. H. Mach et al.], or can be easily prepared by the 
methods described in EP 0184257 Al [R. A. Stokbroekx, et al.]. 

10 The reaction conditions of this amidation reaction may 

vary according to the methods described in "Compendium for 
Organic Synthesis" (wiley-Interscience: A Division of John Wiley 
& Sons Ltd.). For example, the compound (V) is treated optionally 
in the presence of an organic or an inorganic base with diethyl 

15 cyanophosphonate (DEPC), diphenylphosphoryl azide (DPPA), 
dicyclohexylcarbodiimide (DCC) , l-ethyl-3- ( 3-dimethylamino- 
propyl ) carbodiimide hydrochloride , 2 - iodo - 1 -methylpyridinium 
iodide or benzotriazol - 1 -yloxy- tris ( dimethylamino ) phosphonium 
hexafluorophosphate (BOP Reagent), and then reacted with compound 

20 (VI) to obtain the amide compound (VII). Furthermore, the 
compound (V) is converted into the activated ester compound such 
as acid halide, symmetric acid anhydride, or the mixture acid 
anhydride, then reacted with the compound (VI) to obtain the 
amide compound (VII). 

25 The compound (VII) thus obtained is converted into the 

aminophenoxyacetic acid derivatives of the formula (la), the 
compound of the present invention, by the removal reaction of the 
protecting group on the nitrogen atom of the amide compound (VII). 

This reaction may vary depend on the protecting group on 

30 the nitrogen atom of the compound (VII). For example, the 
compound (VII) is treated with acids such as trifluoroacetic acid, 
hydrogen chloride, hydrogen bromide, or sulfuric acid in an inert 
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solvent such as benzene, toluene, acetonitrile , tetrahydrof uran , 
dioxane, chloroform, carbon tetrachloride, and the like. 
Furthermore, the removal of the protecting group may also be 
carried out by hydrogenolysis of the compound (VII) under 1 to 5 
atm of hydrogen, in the presence of a catalyst such as palladium- 
carbon, palladium hydroxide, platinum, or platinum oxide, in an 
inert solvent such as methanol, ethanol, isopropyl alcohol, ethyl 
acetate or acetic acid. 

Although each compounds obtained in the above process 1 
may be used for the next reaction without further purification, 
it can also be used after further purification in conventional 
manner such as recrystallization or column chromatography and so 
on if necessary. 

Process 2: 




X— Y-Q' 



(lb) 

wherein R 1 to R 8 , E 1 , E 2 , n, X and Y have the same definitions as 
above; and Q f is phenyl group which may be substituted, phenoxy 
group which may be substituted, benzoyl group which may be 
substituted, pyridyl group which may be substituted, quinolyl 
group which may be substituted, isoqunolyl group which may be 
substituted, or benzimidazolyl group which may be substituted; L 2 
is leaving group which can be easily replaced with the amino 



WO 00/23076 



PCT/JP99/05658 



-16- 

group . 

According to this process 2, the aminophenoxyacetic acid 
of the formula (lb) of the present invention can be obtained by 
5 reacting the compound (la), obtained in the process 1 mentioned 
above, with the compound (VIII). 

The compound (la) is reacted with 1.0 to 1.5 mole 
equivalent of the compound (VIII) in the inert solvent such as 
benzene, toluene, acetonitrile, ether, tetrahydrofuran, dioxan, 
10 methylene chloride, chloroform, carbon tetrachloride, dimethyl - 
formamide, and dimethyl sulfoxide in the presence of the base, at 
-50 °C to 120 °C, preferably at -20 °C to 50 °C. 

The base to be used in the reaction may be an organic base 
such as triethylamine , pyridine, diisopropylethylamine and the 
15 like, or an inorganic base such as sodium carbonate, potassium 
carbonate, cesium carbonate, sodium bicarbonate, potassium 
bicarbonate, cesium fluoride, sodium hydride and the like. Sodium 
iodide or tetrabutylammonium iodide can be added in the reaction 
mixture . 

20 The substituent "L 2w in the compound (VIII) is the leaving 

group, which can easily be replaced by amino group, and examples 
include halogen atom such as chlorine atom, bromine atom; 
alkylsulfonyloxy group such as methanesulfonyloxy group; 
arylsulfonyloxy group such as p-toluenesulf onyloxy group and the 

25 like. 

In this process 2, the aminophenoxyacetic acid of the 
formula (lb) can be produced as well. 



30 
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Process 3: 




wherein R 1 to R 8 , E 1 , E 2 , Q and L 2 have the same definitions as 
previously mentioned, and p is 0 to 3. 

According to this process 3, the aminophenoxyacetic acid 
of the formula (Ic) of the present invention can be obtained from 
the reaction of the compound (la), obtained in the process 1 
mentioned above, with the compound (IXa) or the compound (IXb). 

10 For example, the compound (la) is reacted with 0.9 to 1.5 

mole equivalent of the compound (IXa) or (IXb) in an inert 
solvent at from room temperature to about 200 °C, preferably at 
about 50 °C to about 150 °C, to produce the aminophenoxyacetic 
acid of the formula (Ic). 

15 The inert solvent to be used in the reaction may be 

benzene, toluene, tetrahydrofuran, diethyl ether, ethylene glycol 
dimethyl ether, dioxane, dimethyf ormamide , dimethyl sulfoxide, 
acetonitrile, methanol, ethanol, isopropyl alcohol, t- butyl 
alcohol, ethylene glycol and the like. 

20 Examples of the compound (IXa) include epibromohydrin , 

epichlorohydrin , ( R ) - epichlorohydr in , ( S ) - epichlorohydrin and the 
like, and examples of the compound (IXb) include glycidyl 
tosylate, (R) -glycidyl tosylate, (S) -glycidyl tosylate, (R)- 
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glycidyl 3-nitrobenzerisulf onate, (S) -glycidyl 3-nitrobenzen- 
sulfonate, (R) -glycidyl 4-nitrobenzoate, (S) -glycidyl 4-nitro- 
benzoate, gylcidyltrimethylainmonium chloride and the like. 

In this process 3, the aminophenoxyacetic acid of the 
5 formula (Ic) can be produced as well. 

The aminophenoxyacetic acid derivatives of the formula (I) 
thus obtained may be isolated and purified in conventional manner, 
such as recrystallization, column chromatography and the like. 

10 Further, each isomers contained in the compounds of the 

formula (I) of the present invention can be obtained by 
resolution of the isomeric mixture of these compounds by the 
conventional methods, \ such as recrystallization, column 
chromatography, HPLC, and the like, or by using optically active 

15 reagents. 

The compounds of the present invention represented by the 
formula (I) may be used in the form of free bases or suitable 
pharmaceutically acceptable acid addition salts thereof. The 

20 pharmaceutically acceptable salts can be obtained by treating the 
compound (I) with an inorganic acid or an organic acid in 
suitable solvent. Examples of the inorganic acid include 
hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, 
periodic acid and the like. Further, examples of the organic acid 

25 include formic acid, acetic acid, butyric acid, oxalic acid, 
malonic acid, propionic acid, valeric acid, succinic acid, 
fumaric acid, maleic acid, tartaric acid, citric acid, malic acid, 
benzoic acid, p-toluenesulfonic acid, methanesulfonic acid and 
the like. 

30 

The aminophenoxyacetic acid of the present invention 
represented by the formula (I) or pharmaceutically acceptable 
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salts thereof shows low toxicity and may be administered per se. 
However, it may be converted in the form of pharmaceutically 
acceptable composition with the conventionally pharmaceutically 
acceptable carriers for improvement or treatment of ischemic 
5 diseases . 

The dosage forms may include oral formulations such as 
capsules, tablets or parenteral formulations such as injection 
solution containing the compound of the formula (I) per se, or 
using the conventional excipients. For example, the capsules can 

10 be prepared by mixing the compound of the formula (I) in powder 
form with a suitable excipient such as lactose, starch or 
derivatives thereof or cellulose derivatives, and then filled in 
gelatin capsules. 

Also, the tablets can be prepared by mixing the active 

15 ingredients with the above-mentioned excipients, binders such as 
sodium carboxymethylcellulose , alginic acid or gum arable and 
water, then if necessary, making the resultant mixture into 
granules. Then, it may be further mixed with lubricant such as 
talc or stearic acid, and compressed into tablet by mean of 

20 common tableting machine. 

Injectable formulations for parenteral route also can be 
prepared by dissolving the compound of the formula (I) or salts 
thereof in sterile distilled solution or sterile physiological 
saline solution with solution adjuvant, and filling it into ample. 

25 A stabilizer or buffer can be used in the injectable solution, 
and the injectable formulation may be administered intravenously 
or by dripping. 

In administration of the compound of the formula (I) which 
possess neurocytic protecting effect based on induction of 

30 calbindin D28Kd, one of Ca 2+ -bindind proteins, the therapeutically 
effective dosage for improving cerebral functional and organic 
disorders is not particularly limited and may vary depending on 
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the various kinds of factors. These factors may be the patient's 
condition, the severity of the disease, age, existence of a 
complication, administration route, formulation, as well as 
number of times for administration. 
5 A usual recommended daily dose for oral administration is 

within the range of 0.1 - 1,000 mg/day/person, preferably 1 - 500 
nig/ day /per son, while a usual recommended daily dose for paren- 
teral administration is within the range of 1/100 to 1/2 based on 
dose of the oral administration. These doses also may vary 
10 depending on age, as well as the patient's condition. 

Examples: 

The present invention is illustrated in more detail by way 
of the following examples, but it is to be noted that the present 
15 invention is not limited by these Examples in any way. 

The compound numbers in the following examples are 
identical to those in the Table mentioned later. 

Example 1: 2 -( 4-AminQ-2.3.5-trimethvlDhenoxv)-N-methyl-N-f4^ 
20 Diperidinvl ) acetamide ( 1 \ 

A solution of 1.86 g of 2-[4-(tert-butoxycarbonylamino)- 
2,3,5-trimethylphenoxy]acetic acid, 1.43 g of l-(tert- 
butoxycarbonyl)-4-methylaminopiperidine, 2.94 g of benzotriazol- 
1 -yloxytris ( dime thy lamino ) phosphonium hexaf luorophosphate ( BOP 

25 Reagent) and 1.26 ml of triethylamine in 30 ml of 
dimethylformamide was stirred over night at room temperature. 
Then, 15 ml of saturated sodium hydrogen carbonate solution was 
added to the reaction mixture and the mixture was extracted with 
ethyl acetate. The extract was washed with brine, dried and 

30 concentrated under reduced pressure to give a residue. The 
obtained residue was dissolved in 30 ml of methylene chloride, 
and to this solution was added 7.5 ml of trifluoroacetic acid at 
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0 °C, then the mixture was stirred for 2 hours at room 
temperature. After removal of the solvent, the resultant residue 
was purified by silica gel column chromatography (methylene 
chloride : methanol = 12:1) to give 1.52 g (81%) of the above- 
5 mentioned compound ( 1 ) . 

Example 2; 2-( 4 -Amino- 2.3. 5 -trimethylphenoxy) -N-methyl-N- ( 4 - 
pi peridinyl ) propamide ( 2 ) 

The title compound (2) was obtained from 2-[4-(tert- 
10 butoxycarbonylamino)-2,3,5-trimethylphenoxy]propionic acid and 1- 
( tert -butoxycarbonyl ) - 4 -methylaminopiperidine by the same manner 
as the Example 1. 

Example 3: 2- ( 4-Amino-2 . 3 . 5-trimethvlphenoxy ^2~mP,t hy-N-methyl>N~ 

15 ( 4 - piperidinyl ) propamide ( 3 ) 

The title compound ( 3 ) was obtained from 2 - [ 4 - ( tert - 
but oxycarbonylamino ) - 2 , 3 , 5 - trimethylphenoxy ] - 2 -methylpropionic 
acid and l-( tert -butoxycarbonyl) -4 -methylaminopiperidine by the 
same manner as the Example 1. 

20 

Example 4: 2- ( 2-Amino-4 . 6-dimethvlphenoxy) -N-methyl-N- (4- 
piperidlnyl ) acetamide ( 4 ) 

The title compound (4) was obtained from 2-[2-(tert- 
butoxycarbonylamino)-4,6-dimethylphenoxy]acetic acid and l-(tert- 
25 butoxycarbonyl )-4-me thy laminopiperidine by the same manner as the 
Example 1. 

Example 5: 2- U-Amino-2 , 3 , 6- trimethylphenoxy ^ -N-methyl-N- ( 4- 
piperidinyl ) acetamide ( 5 ) 
30 The title compound (5) was obtained from 2-[4-(tert-buto 

xycarbonylamino ) -2 , 3 , 6- trimethylphenoxy ] acetic acid and 1 - ( tert- 
butoxycarbonyl)-4-methy laminopiperidine by the same manner as the 
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Example 1. 

Example 6 : 2-1 5-Amino-2-methoxyphenoxy ) -N-methyl-N- ( 4- 
plperidinyl ) acetamide ( 6 ) 
5 The title compound ( 6 ) was obtained from 2 - [ 5 - ( tert - 

butoxycarbonylamino ) - 2 -methoxyphenoxy ] acetic acid and 1 - ( tert - 
butoxy- carbonyl)-4-methylaminopiperidine by the same manner as 
the Example 1. 

10 Example 7: 2- ( 5-Amino-2-methoxyphenoxy) -N-ethvl-N- ( 4- 
piperidinyl ) acetamide ( 7 ) 

The title compound (7) was obtained from 2- [5- (tert - 
butoxycarbonylamino) - 2 -methoxyphenoxy ] acetic acid and 1- (tert - 
butoxycarbonyl)-4-ethylaminopiperidine by the same manner as the 

15 Example 1. 

Example 8: 2- ( 5-Amino-4-chloro-2-methoxyDhenoxv) -N-ethvl-N- ( 4- 
piperidinyl ) acetamide ( 8 ) 

The title compound (8) was obtained from 2-[5-(tert- 
20 butoxycarbonylamino) -4-chloro-2-methoxyphenoxy Jacetic acid and 1- 
( tert -butoxycarbonyl ) - 4 - ethylaminopiperidine by the same manner 
as the Example 1. 

Example 9: 2- ( 4-Amino-2 -chloro-3 . 5 . 6-trimethvlPhenoxv) -N-ethvl-N- 
25 (4-piperidinyl) acetamide (9) 

The title compound (9) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) - 2 -chloro- 3 ,5,6 - trimethylphenoxy ] acetic acid 
and 1 - ( tert - butoxycarbonyl ) - 4 - e thy laminop iper idine by the s ame 
manner as the Example 1. 

30 

Example 10: 2- U-Amino-2 . 3 . 5 . 6-tetramethvlanilino) -N-methvl-N- ( 4- 
pi per idinyl^ rftt amide ( 10 ) 
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The title compound (10) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) - 2 , 3 , 5 , 6 - tetramethylanilino ] acetic acid and 
1- ( tert-butoxycarbonyl) -4-methylaminopiperidine by the same 
manner as the Example 1, 

5 

Example 11; 2-(4-Amino-2.3.5-trimethyl Dhenoxv)-N~f 4- 
pjperidinvl ) acetamide (JJJ 

The title compound (11) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) - 2 , 3 . 5 - 1 rime thy lphenoxy ] acetic acid and 1 - 
10 ( tert-butoxycarbonyl)-4-aminopiperidine by the same manner as the 
Example 1. 

Example 12; 2- ( 4 -Ami no- 2 . 3 , 5-trjjriethy l phenoxy) -N- ( 4- 
Piperidinyl ) propamide (12) 
15 The title compound (12) was obtained from 2-[4-(tert- 

butoxycarbonylamino)-2 # 3,5-trimethylphenoxy]propionic acid and 1- 
( tert-butoxycarbonyl ) -4-aminopiperidine by the same manner as the 
Example 1 . 

20 Example 13; 2-(4-Amino-2.3.5-trimethy1 phenoxy)-2-methyl~N~f 4- 
pjperidiny 1 ) propamide ( 13 ) 

The title compound (13) was obtained from 2-[4-(tert- 
but oxycarbonylamino ) - 2 , 3 , 5 - trimethylphenoxy ] - 2 -methylpropionic 
acid and 1- (tert-butoxycarbonyl) -4-aminopiperidine by the same 

25 manner as the Example 1. 

Examp le 14; 2- (4-Amino-2. 3. 5- trimethy l phenoxy ) -N-ethyl-N- ( 4- 
piperidinyl) acetamide (14) 

The title compound (14) was obtained from 2-[4-(tert- 
30 butoxycarbonylamino) -2, 3, 5 -trimethylphenoxy] acetic acid and 1- 
( tert-butoxycarbonyl) -4-ethylaminopiperidine by the same manner 
as the Example 1. 
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E xample 15: 2-f4-Amino-2.3.5-trlmethyl P henQx y )-N-fith Y l-M~(4- 
piperidinyDpropamiae (15) 

The title compound (15) was obtained from 2-[4-(tert- 
butoxycarbonylamino)-2,3 / 5-trimethylphenoxy]propionic acid and 1- 
(tert-butoxycarbonyl)-4-ethylaminopiperidine by the same manner 
as the Example 1 . 

Example 16 ; 2- ( 4-Amino-2-chloro-3 . 5 , 6- trimftthy lphenox y ) -N-methyl - 
N-(4-pjperidinyl)acetamide (16) 

The title compound (16) was obtained from 2-[4-(tert- 
butoxycarbonylamino)-6~chloro-2,3, 5 -trimethylphenoxy] acetic acid 
and l-(tert-butoxycarbonyl)-4-methylaminopiperidine by the same 
manner as the Example 1. 

Exampl e 17; 2-(4-Amino-2-chloro-3.5.6-trlmethyTDhenoxy)-N^f 4- 
pjper idinvl ) ace tamide (17) 

The title compound (17) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) -6-chloro- 2,3,5 - 1 rime thylphenoxy] acetic acid 
and l-(tert-butoxycarbonyl)-4-aminopiperidine by the same manner 
as the Example 1. 

Exampl e 18; 2-(4-Amino-2.3.5.6-tetramethylanilinoWN-ftthyl-N-(4^ 
piperidinyl ) acetamide ( 18 ) 

The title compound (18) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) - 2 , 3 , 5 , 6 - tetramethylanilino ] acetic acid and 
l-(tert-butoxycarbonyl)-4-ethylaminopiperidine by the same manner 
as the Example 1. 

Example 19: 2-(4-Amino-2.3.5.6-tetramethyl-N^mft thylanilino^N- 
methvl-N- ( 4 - piper idlnvl lace tamide ( 19 ) 

The title compound (19) was obtained from 2-[4-(tert- 
butoxycarbonylamino) -2 , 3,5, 6 -tetramethyl-N-methylanilino] acetic 
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acid and l-(tert-butoxycarbonyl)-4-methylaminopiperidine by the 
same manner as the Example 1. 

Example 20: 2- ( 4-Amino-2 . 3 , 5 , 6 -tetramethylanilino ) -N-methvl-N- f 4- 
5 piper idinyl ) p ro pamide (20) 

The title compound (20) was obtained from 2-[4-(tert- 
butoxycarbonylamino ) -2 , 3 , 5 , 6- tetramethylanilino ] propionic acid 
and 1 - ( tert-butoxycarbonyl ) - 4 -methylaminopiperidine by the same 
manner as the Example 1. 

10 

Example 21 : 2- T 4 - ( Tert-butoxycarbonyl amino ) - 2 , 3 , 5 . 6- tetramethyl- 
ani 1 .1 no 1 -N- ( 4-piperidinyl ) acetamide ( 21 ) 

A mixture 'solution of 2.2 g of 2-[4-(tert- 
butoxycarbonylamino ) -2 , 3 , 5 , 6 -tetramethylanilino ] acetic acid, 1 . 67 

15 ml of 1 -benzyl- 4 -aminopiperidine, 10.47 g of 25% propane - 
phosphonic acid anhydride and 4.76 ml of triethylamine in 40 ml 
of methylene chloride was stirred over night at room temperature. 
Then, 20 ml of saturated sodium hydrogen carbonate solution was 
added to the reaction mixture, and the mixture was extracted with 

20 methylene chloride. The extract was washed with brine, dried and 
concentrated under reduced pressure to give a residue. The 
obtained residue was purified by silica gel column chromatography 
(methylene chloride : methanol = 10:1) to give 2.48 g (73%) of 2- 
[ 4- ( tert-butoxycarbonylamino) -2 , 3,5, 6 - tetramethylanilino ] -N- ( 1- 

25 benzyl- 4-piperidinyl) acetamide. Then, a mixture of 438 mg of the 
compound obtained and 40 mg of 20%-palladium hydroxide on carbon 
in 4 ml of methanol was stirred for 6 hours under 5 atm of 
hydrogen. Then, the catalyst was filltered off a Celite (trade 
name) pud and the filtrate was concentrated under reduced 

30 pressure to give a residue. The obtained residue was purified by 
amine-coated silica gel (Fuji Silysia Chemical Ltd.; NH-DM1020) 
column chromatography (methylene chloride : methanol = 10:1) to 
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give 293 mg (81%) of the above-mentioned compound (21). 

Exam ple 22: 2- ( 4 -Dimethylamino-2 , 3 , 5 , 6-tetramethylanilino) -N- 
methyl-N- ( 4-piperidinyl lacetamide ( 22 ) 
5 The title compound (22) was obtained from 2-(4- 

dimethylamino-2, 3, 5, 6-tetramethylanilino) acetic acid and l-(tert- 
butoxycarbonyl)-4-methylaminopiperidine by the same manner as the 
Example 1. 

10 Example 23: 2- ( 3-Amino-2 . 4 . 6 -trimethylanilino) -N-methyl-N- ( 4- 
piperidin yl ) acet amide ( 23 ) 

The title compound (23) was obtained from 2-[3-(tert- 
butoxycarbonylamino ) -2i, 4 , 6- trimethylanilino] acetic acid and 1- 
(tert-butoxycarbonyl)-4-methylaminopiperidine by the same manner 

15 as the Example 1. 

Example 24: 2- ( 3 -Dimethylamino-2 , 4 . 6 -trimethylanilino) -N-methyl- 
N-(4-piperidinyl)acetamide (24) 

The title compound (24) was obtained from 2- (3- 
20 dimethylamino-2, 4, 6- trimethylanilino) acetic acid and l-(tert- 
butoxycarbonyl)-4-methylaminopiperidine by the same manner as the 
Example 1. 

Example 25: 2 - ( 2-Amino-4 . 5-dimethvlanilino ) -N-methvl-N- ( 4- 
25 plperidinyl ) acet amide ( 25 ) 

The title compound (25) was obtained from 2-[2-(tert- 
butoxycarbonylamino) -4 , 5-dimethylanilino] acetic acid and l-(tert- 
butoxycarbonyl)-4-methylaminopiperidine by the same manner as the 
Example 1. 

30 

Example 26: 2- U -Amino- 2 . 5-dichloroanilino) -N-methvl-N- ( 4- 
pi peridinyl) acet amide (26) 
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The title compound (26) was obtained from 2-[4-(tert- 
butoxycarbonylamino)-2,5-dichloroanilino]acetic acid and l-(tert- 
butoxycarbonyl)-4-methylaminopiperidine by the same manner as the 
Example 1. 

5 

Example 27: 2- (4-Nitro-2 . 6-dichlorna nilino) -N-methyl-N- ( 4- 
pjperldinyl ) acetamide (27) 

The title compound (27) was obtained from 2- ( 4-nitro-2 , 6- 
dichloroanilino ) acetic acid and 1 - ( tert-butoxycarbonyl ) - 4 - 
10 methylaminopiperidine by the same manner as the Example 1. 

Example 28; ?.-(4-Amino-2,3.5-trimethylph enoxv^N-methyl-N^f 1 - 
Phenethvl - 4 -niperidinyl ) acetamide ( 28 ) 

200 mg of phenethyl bromide was added to a mixture 

15 solution of 350 mg of the Compound (1) obtained in the Example 1 
and 172 mg of triethylamine in 5 ml of acetonitrile, and the 
mixture was stirred for 5 hours at 60 °C. Then, 5 ml of saturated 
ammonium chloride solution was added to the reaction mixture and 
the mixture was extracted with ethyl acetate. The extract was 

20 washed with brine, dried and concentrated under reduced pressure 
to give a residue. The obtained residue was purified by amine- 
coated silica gel (Fuji Silysia Chemical Ltd.; NH-DM1020) column 
chromatography (methylene chloride : methanol = 20:1) to give 390 
mg (83%) of the above-mentioned compound (28). 

25 

Examp le 29; 2-f 4-Amino-2.3.5-trin>ethylphenoxy)-N-n-f 2-anilino-9- 
QXYethvJ. ) - 4 -n1 neridinvl 1 -N-methy 1 acetamide ( 29 ) 

The title compound (29) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
30 and N-phenyl-2-bromoacetamide. 

Example 30 : 2- (4 -Amino- 2 , 3 . 5-trimethylphenoxy 1 -N- r 1 - ( 2-anilino-:>- 
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oxvethvl ) - 4 -piperidinyl 1 -N-methylpropamide ( 30 ) 

The title compound (30) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
and N -phenyl- 2 -bromoacetamide. 

5 

Example 31; 2- ( 4-Amino-2 . 3 , 5 - trimethylphenoxy ) -N-methyl-N- M - 

phenthyl-4-piperiainyl)prQpamide ( 31 ) 

The title compound (31) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
10 and phenethyl bromide. 

Example 32; 2- ( 4-Amino-2 . 3 . 5 -trimethylphenoxy ) -N- r 1- ( 2- ( 4 -amino - 
2,3.5. 6 - tetramethyl ) anilino - 2-oxyethyl ) - 4 -piperidinyl 1 -N-methyl- 
propamide (32) 

15 The title compound (32) was obtained by the same manner as 

the Example 28 from the Compound (2) obtained in the Example 2 
and N- ( 4 - amino -2,3,5,6- tetramethyl ) phenyl - 2 - bromoacetamide . 

Example 33: 2- U-Amino -2 . 3 . 5 -trimethy lph enoxy ) -N-methyl-N- [ 1- ( 2- 
20 quinolylmethyl ) - 4 -piperidinyl 1 propamide ( 33 ) 

The title compound (33) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
and 2-quinolylmethyl bromide. 

25 Example 34; 2"(4-/^lnQ-2.3,5-triniethylphenoxy)" N-r i- ( 2- (4 -- a minQ- 
2.3,5, 6-tetramethyl)anilinQ'2-Qxyethyl) -4 -piperidinyl! -N-methyl- 
acetamide (34) 

The title compound (34) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
30 and N - ( 4 - amino -2,3,5,6- tetramethyl ) phenyl - 2 - bromoacetamide . 

Example 35; 2-(4-AminQ-2,3 t 5-trlmethylphenQxy)-N-[l-(2- 



WO 00/23076 



PCT/JP99/05658 



- 29 - 

benzimidazolvlmethvl) -4-pjperidinvll -N-methylpropamide ( 35) 

The title compound (35) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
and 2-benzimidazolylmethyl bromide. 

5 

Example 36: 2-(2-Amino-4.6~dljnethvlphenoxy^N-methyl-N-ri~f2~ 
pyridylmethyl ) - 4 -piperidinyl 1 acetamide f 36 ) 

The title compound (36) was obtained by the same manner as 
the Example 28 from the Compound (4) obtained in the Example 4 
10 and 2 -pyridylmethyl bromide. 

Example 37: 2- U-Amino-2 , 3 . 6-trimethylphenoxy ^N-methyl-N- T 1- ( 2- 
phenethyl ) - 4 - p i peridinyl 1 acetamide ( 37 ) 

The title compound (37) was obtained by the same manner as 
15 the Example 28 from the Compound (5) obtained in the Example 5 
and phenethyl bromide. 

Example 38: 2- ( 4-Amino-2 . 3 . 5-trimethylphenoxy) -2-methyl-N-methyl- 
N- r 1 - ( 2 -phenethyl ) - 4 -piperidinyl 1 propamide ( 38 ) 
20 The title compound (38) was obtained by the same manner as 

the Example 28 from the Compound (3) obtained in the Example 3 
and phenethyl bromide. 

Example 39: 2-(4-Amino-2 .3 . 6-trimethylphenoxy) -N- f 1- ( 2-f 4-amino- 
25 2 . 5-dlchloroanilinQ) -2-oxyethyl) -4 -piperidinyl] -N-methylacetamide 

The title compound (39) was obtained by the same manner as 
the Example 28 from the Compound (5) obtained in the Example 5 
and N- ( 4 -amino-2 , 5-dichloro )phenyl- 2 -bromoacetamide . 

30 

Example 40: 2- ( 4-Amino-2 . 3 . 5 . 6-tetramethvlanilino) -N-methyl-N- \ 1- 
(2-phenethyl) -4 -piperidinyl! acetamide (40) 
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The title compound (40) was obtained by the same manner as 
the Example 28 from the Compound (10) obtained in the Example 10 
and phenethyl bromide. 

5 Example 41; 2- (4-Amino-2 . 3 . 5 , 6-tetramethvlan.i 1 1no) -N- 1 1- ( 2- 
anllino-2-oxyethyl ) -4-piper idinyl 1 - N -me thvlacet amide ( 41 ) 

The title compound (41) was obtained by the same manner as 
the Example 28 from the Compound (10) obtained in the Example 10 
and N-phenyl- 2 -bromoacetamide . 

10 

Example 42: 2- ( 4-Amino-2 . 3 , 5- trimethylphenoxv) -2-methvl-N- f 1- ( 2- 
ani iino-2-ox yethyl ) -4-pjperidinvl 1 -N-meth vlpropamide ( 42 ) 

The title compound (42) was obtained by the same manner as 
the Example 28 from the Compound (3) obtained, in the Example 3 
15 and N-phenyl -2 -bromoacetamide. 

Exam ple 43: 2- ( 4-Amino- 2 . 3 , 5- tri methylohenoxv ) -N- [ 1- ( 2- f 2 . 5- 
dimethyl-4-hydroxy)anilino-2-oxvethvl)-4-PiPerld in v .l1-N-methyl- 
acet amide (43) 

20 The title compound (43) was obtained by the same manner as 

the Example 28 from the Compound (1) obtained in the Example 1 
and N - ( 2 , 5 - dimethyl - 4 - hydroxy ) phenyl - 2 - bromoacetamide . 

Example 44 : 2- ( 4-Amino-2 , 3 , 5-trimethvlPhenoxv) -N-methv l-N- f 1- ( 2- 
25 guinolylme thyi ) -4-pj neridinvll acetamide ( 44 ) 

The title compound (44) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
and 2 - chloromethylquinoline . 



30 Example 45: 2- (4-A m i no-2 , 3 , 5-trimethvlPhenoxv) -N- \ 1- ( 2- ( 3-Ch l OrQ- 
2 -methyl } anil i no - 2 -oxyethyl ) - 4 -pi peridinvl 1 -N-methvlacetamide 
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The title compound (45) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
and N - ( 3 - chlor o - 2 - methyl ) phenyl - 2 - bromoacet amide . 

5 Example 46: 2- ( 4-Amino-2 , 3 , 5-trimethylp hen oxy )-N- f 1- ( 2- ( 2-tert- 

butyl ) anilino- 2 - oxyethyl ) - 4 - piper idinyl 1 -N-methylacetamide ( 46 ) 

The title compound (46) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
and N-( 2-tert-butyl)phenyl-2-bromoacetamide. 

10 

Exam ple 47 : 2- ( 4 -Amino -2 . 3 . 5-trimethy l phenoxy) -N- f 1- ( 2- f 2 . 6- 
dimethyl)anilino-2-oxyethyl)-4-piperidinyl1-N-methylacetamide 
(47) ' 

The title compound (47) was obtained by the same manner as 
15 the Example 28 from the Compound (1) obtained in the Example 1 
and N - ( 2 , 6 -dimethyl) phenyl- 2- bromoacet amide . 

Example 48: 2- ( 4-Amino-2 . 3 . 5-trimethylphenoxy ) -2-methyl-N- r 1 -( 2- 
( 3 - chloro - 2 -methyl ) anilino - 2 - oxyethyl ) - 4 - piper idinyl 1 -N- 
20 methylpropamide (48) 

The title compound (48) was obtained by the same manner as 
the Example 28 from the Compound (3) obtained in the Example 3 
and N - ( 3 -chloro- 2 -methyl ) phenyl- 2 -bromoacet amide . 

25 Example 49; 2- (4-AminQ-2. 3. 5-trimethylphenoxy) -2-methyl-N- fl-( 2- 
tert-butylanilino- 2 -oxyethyl) -4-plperldlnyll -N-methylpropamide 

The title compound (49) was obtained by the same manner as 
the Example 28 from the Compound (3) obtained in the Example 3 
30 and N-(2-tert-butylmethyl)phenyl-2-bromoacetamide. 

Example 50: 2- ( 4-Amino-2 . 3 . 5-trimethvlphenoxv) -2-methvl-N- T 1- ( 2- 
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f 2 . 6- dimethyl )an i linQ- 2-Qxvethvl) -4-pjperidinvll -N-methyl- 
propamide (50) 

The title compound (50) was obtained by the same manner as 
the Example 28 from the Compound (3) obtained in the Example 3 
5 and N-( 2, 6 -dimethyl) phenyl- 2 -bromoacetamide. 

Example 51; 2- ( 5-Amino-4-chloro-2-mfttho xvDhenoxy ) -N- f 1 - ( 2- 
anillno-2-oxvethvl^4-piperidinvl1-N-.et-hy1 acetamidft (51 ) 

The title compound (51) was obtained by the same manner as 
10 the Example 28 from the Compound (8) obtained in the Example 8 
and N-phenyl-2-bromoacetamide. 

Ex ample 52; 2-(5-Amino-4-chlorQ-2-methoxvphenoxy^N>ethy1 -N-M - 
( 2 - ( 2 . 4 . 6 - t r .1 me t h vl ) anilino - 2 - oxve thvl ) - 4 - nineridiny 1 1 acetamide 
15 (52) 

The title compound (52) was obtained by the same manner as 
the Example 28 from the Compound (8) obtained in the Example 8 
and N- ( 2 , 4 , 6-trimethyl) phenyl- 2- bromoacet amide. 

20 Example 53: 2-(4-Amino-2.3.5-triJTiethylp henox y)-N-mftthyl-N-ri-(3- 
P henvl -2- (E) -propenvl ) - 4 -Piperid.1 nvl 1 acetamide ( 53 ) 

The title compound (53) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
and cinnamyl bromide. 

25 

Ex ample 54: 2-(4-Amino-2.3.5-trimethvlphenoxy)-N-methyl~N-ri-n - 
Phenyl- 1 - cyclopropane ) methvl- 4 -piperidinyl 1 acetamidft ( 54 ) 

The title compound (54) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
30 and 1 -phenyl- 1-cyclopropylme thy 1 bromide. 

Example 55: 2- ( 4-Amlno-2 . 3 5-t rimethylphenoxy ) -N-mftt.hyl -N- T 1- ( 2- 
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1 1 -ohenvlcyclopropyl ) amino- 2 -oxyethyl- 4 - piper idinyl 1 ace t amide 
(55) 

The title compound (55) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
5 and N- ( 1 -phenyl ) cyclopropyl- 2 -bromoacetamide . 

Example 56: 2-(4-Amino-2.3.5-trimethy l phenoxy)-N-methyl-N-ri-(2- 
phenyl -2 -oxyethyl) -4-piperidinyllacetamide (56) 

The title compound (56) was obtained by the same manner as 
10 the Example 28 from the Compound (1) obtained in the Example 1 
and phenacyl bromide. 

Example 57: 2- ( 5-Amino-2-methoxyphenoxy) -N-ethyl-N- f 1- ( 2- f 2 , 4 , 6- 
trimethvl ) anl lino-2-oxvethvl ) -4-piperidinvl 1 ace t amide (51) 
15 The title compound (57) was obtained by the same manner as 

the Example 28 from the Compound (7) obtained in the Example 7 
and N-(2,4, 6 - t rime thy 1 ) phenyl- 2 -bromoacetamide . 

Example 58: 2- ( 5-Amino-2-methoxyphenoxy ) -N-methyl-N- \ 1- ( 2- ( 2 . 4 , 6- 

20 trimethyl ) aniline- 2 - oxyethyl ) - 4 -piper idinyl 1 acet amide ( 5 8 ) 

The title compound (58) was obtained by the same manner as 
the Example 28 from the Compound (6) obtained in the Example 6 
and N- ( 2 , 4 , 6 -trimethyl) phenyl -2 -bromoacetamide. 

25 Example 59; 2-(5-Amino-2-methQxyphenoxy)-N"ri-(2-anilinQ-2- 
oxyethyl ) -4 -piper idinyl! -N-methylacetamide ( 59 ) 

The title compound (59) was obtained by the same manner as 
the Example 28 from the Compound (6) obtained in the Example 6 
and N- phenyl- 2 -bromoacetamide. 

30 

Example 60: 2- (4-Amino-2 , 3 , 5 - trimethylphenoxy )-N- T 1- ( 2- ( 2-tert- 

butylanllino) -2-Qxyethyl) -4-piperidinyll -N-methylpropamide ( 60) 
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The title compound (60) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
and N - ( 2 - t ert - butyl ) phenyl - 2 - bromoacet amide . 

5 E xamp l e 6 1 ; 2-(4-Am i nQ- 2 > 3 . 5-tr i methvlph enoxyUN^ri-f 2W2.6- 
dimethY l an ili no ) -2-Q Xvethv l ) -4-pi peridi n v i 1 -N-n^t- hyi p ropamide 

The title compound (61) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
10 and N- ( 2 , 6-dimethyl)phenyl-2-bromoacetamide . 

Example 62; 2-(4-Amino-2.3.5-trimethYlphA noxv)-N-methYl->N->ri>-r^- 
PhenY l-2-(E)-propenvH^4-piperidinYl Iprnpamidfi (_£2j 

The title compound (62) was obtained by %he same manner as 
15 the Example 28 from the Compound (2) obtained in the Example 2 
and cinnamyl bromide. 

Examp le 63; 2-f4-Am.ino-2.3.5-tr1methy1p hA noxy)~N-methvl-N-ri- 
( fr^-2-phenYl~l-CYC l OPrQP Ylmethvl) -4 - Pineri dinyl Ip ro pamide ( 63 ) 
20 The title compound (63) was obtained by the same manner as 

the Example 28 from the Compound (2) obtained in the Example 2 
and tr377s-2-phenyl-l-cyclopropylmethyl bromide. 

Example 64; 2-(4-Amino-2,3.5-trimethYlp henox y)-N-methyl-N-ri->(2~ 
25 ( 1 -PhenYlCYClQPrQPVl ) amino - 2 -OXVethvl ) - 4 - p i p^ri d 1 ny 1 1 prop amine 

The title compound (64) was obtained by the same manner as 
the Example 28 from the Compound (2) obtained in the Example 2 
and N- ( 1 -phenyl ) cyclopropyl- 2-bromoacetamide . 

30 

Example 65; 2-(4-Amino-2.3.5-tr1.methvlphenQ xv^N--mftthyl-N-ri-f 2- 
hvdroxv- 3 -Phenoxv ) propyl - 4 -n1 ner i dinvl 1 acetami da ( 5 \ 
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A mixture solution of 330 mg of Compound (1) obtained in 
the Example 1 and 162 mg of glycidyl phenyl ether in 8 ml of iso- 
propanol was stirred for 4 hours at 80 °C. Then, the reaction 
mixture was concentrated under reduced pressure, and the 
5 resultant residue was purified by amine -coated silica gel (Fuji 
Silysia Chemical Ltd.; NH-DM1020) column chromatography 
(chloroform : methanol = 30:1) to give 266 mg (54%) of the title 
compound ( 65 ) . 

10 Example 66: 2- ( 4-Amino-2 , 3 , 5-trimethylphenoxy ) -N-methyl-N- f 1- (2- 
trans - 2 - phenyl - 1 - cyclop r o py 1 ) amino - 2 - oxye t hy 1 )-4- 
piperidinyl 1 acetamide ( 66 ) 

The title compound (66) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 

15 and 2-bromo-N-( £ra77S-2-phenylcyclopropyl) acetamide. 

Example 67: 2- U-Amino-2 . 3 . 5 - trimethvlohenoxv ) -2-methvl-N-methvl- 
N-n-f 3 - phenyl - 2 -(E) -propenyl ) - 4 -piner idinvl 1 propamide ( 67 ) 

The title compound (67) was obtained by the same manner as 
20 the Example 28 from the Compound (3) obtained in the Example 3 
and cinnamy bromide. 

Example 68: 2- U-Amino-2 , 3 . 5-trimethvlphenoxv) -2-methvl -N-methvl- 
N - f 1 - f 1 - p hen yl - 1 - eye lopropane ) me t hvl - 4 - piper idinvl 1 propamide (68) 
25 The title compound (68) was obtained by the same manner as 

the Example 28 from the Compound (3) obtained in the Example 3 
and 1 -phenyl- 1-cyclopropylmethyl bromide. 

Example 69: 2- ( 4 -Amino- 2 , 3 , 5-trimethvlphenoxv) - 2-methvl-N-methvl- 
30 N-n-(2-(l -pheny lc yn 1 npropy 1 ) amino - 2 - oxve thvl ) - 4 - piper idinvl 1 
propamide (69) 

The title compound (69) was obtained by the same manner as 
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the Example 28 from the Compound (3) obtained in the Example 3 
and N- ( 1 -phenyl )cyclopropyl- 2 -bromoacet amide. 

Example 70; 2-f4-Amino-2.3.5.6-tetramethylanilino^N-methyl-N-F1- 
( 1 -Phenyl- 1 -cyclopropane ) methyl- 4 -niperldinyl 1 acetamidft ( 70 \ 

The title compound (70) was obtained by the same manner as 
the Example 28 from the Compound (10) obtained in the Example 10 
and 1 -phenyl- 1-cyclopropylmethyl bromide. 

Example 7 1; 2-(4-Amino-2.3.5-trimethvlphenoxy)-N-ri-f Z-anilinn-?- 
oxvethvl ) -4-Piperidinvl 1 -N-ethylacft tamidft (71) 

The title compound (71) was obtained by the same manner as 
the Example 28 from the Compound (14) obtained in the Example 14 
and N-phenyl-2-bromoacetamide. 

Example 72; 2-(4-Amino-2-ch1oro-3.5.6-trimethvlDhenoxy^N-methyl- 
N-fl-(2-( l-pheny. lcvclQpropvl)amino-2-oxvethv2 ) -4-piperidinyii - 
ace t amide (72) 

The title compound (72) was obtained by the same manner as 
the Example 28 from the Compound (16) obtained in the Example 16 
and N- ( 1 -phenyl ) cyclopropyl - 2 -bromoacet amide . 

Exam ple 73; 2- (4-Amino-2-chloro-3 . 5 . 6-trimethylphenoxy) -N- r 1- f 2- 
anilino-2-oxvethvl ) -4-piperidinvll -N-ethylacetamide f 73) 

The title compound (73) was obtained by the same manner as 
the Example 28 from the Compound (9) obtained in the Example 9 
and N - phenyl - 2 - bromoacet amide . 

Exa mple 74; 2-(4-Amino-2.3.5-trimethylphenoxy)-N-ethYl-N-n-f 3- 
Phenvl- 2 - ( E ) -prooenvl ) - 4 - piper idinyl 1 acet amide ( 74 ) 

The title compound (74) was obtained by the same manner as 
the Example 28 from the Compound (14) obtained in the Example 14 
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and cinnamyl bromide. 

Example 75; 2- 1 4-Amino-2 . 3 . 5-trimethvlphenoxv) -N- r 1- ( 2-anilino-;>- 
oxvethvl ) z 4 - Piperidlnvl 1 -N- e thvlpropamide (751 
5 The title compound (75) was obtained by the same manner as 

the Example 28 from the Compound (15) obtained in the Example 15 
and N-phenyl-2-bromoacetamide. 

Example 76: 2- (4-Amino-2 , 3 , 5 . 6-tetramethy lanilino )-N-ethyl-N- M - 
10 t 2>Phenethvl)-4-piperidinvl1acetamide (76) 

The title compound (76) was obtained by the same manner as 
the Example 28 from the Compound (18) obtained in the Example 18 
and phenethyl bromide . j 

15 Example 77: 2-U-Amino-2.3.5-trimethylphftnoyy)-N-ethyl-N>>ri>f 3- 
Phenvl- 2 -(E) -propenvl ) - 4 -pineridinyl 1 pro pamide (771 

The title compound (77) was obtained by the same manner as 
the Example 28 from the Compound (15) obtained in the Example 15 
and cinnamyl bromide. 

20 

Exampl e 78; 2-(4-Amino-2.3,5.6-tetrajnethvlanilinol-N-ethyl^N-n> 
( 3-Phen y] -2- (E) -propenvl) -4-pjperidinvllacetamide ( 78) 

The title compound (78) was obtained by the same manner as 
the Example 28 from the Compound (18) obtained in the Example 18 
25 and cinnamyl bromide. 

Exa mple 79; 2-(4-Amino-2,3.5-trimethvlphenoxv^2-methyl-N-ri^2- 
( 4-amino-2 . 5-dichloro)aiiilino-2-oxvethyll -4-p ipftri d inyll -N- 
methylpropamide (79) 
30 The title compound (79) was obtained by the same manner as 

the Example 28 from the Compound (3) obtained in the Example 3 
and N - ( 4 - amino -2,5- dichlor o ) phenyl - 2 - bromoacet amide . 
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Exa mple 80; 2-(4-Amino-2.3.5-trimethy 1phft noxy)-2-methYl-N--ri->r^-. 
Phenyl- 2 -(E) -propenvl ) - 4 - piper idi nvl 1 propamide ( 80 ) 

The title compound (80) was obtained by the same manner as 
the Example 28 from the Compound (13) obtained in the Example 13 
5 and cinnamy bromide. 

Exa mple 81: 2-( 4-Amino- 2.3. 5- tr imethvlphenoxv) - 2-methvl -N-M -M - 
Phenyl- 1 -cyclo propane )methvl- 4 -piperidinvllpropamidft ( ri ) 

The title compound (81) was obtained by the same manner as 
10 the Example 28 from the Compound (13) obtained in the Example 13 
and 1 -phenyl -1 -eye lopropylmethyl bromide. 

Example 82 ; 2- ( 4 -Amino- 2 . 3 . 5-trimethvlphenox y 1 -2-mftthvl-N- f 1 - ( 2- 
anilino - 2 - oxve thvl ) - 4 - Piper idinvl 1 prop ami rte 
15 The title compound (82) was obtained by the same manner as 

the Example 28 from the Compound (13) obtained in the Example 13 
and N-phenyl-2-bromoacetamide. 

E xample 83: 2-(4-Amino-2.3.5-trimethylphenoxv)-N-ri-(2-anilino-^- 
20 ox yethvl ) - 4 -pjperidinyl 1 propamide ( 83 ) 

The title compound (83) was obtained by the same manner as 
the Example 28 from the Compound (12) obtained in the Example 12 
and N-phenyl-2-bromoacetamide. 

25 Ex ample 84 ; 2- ( 4-Amino-2 . 3 ■ 5-trimethylphenoxy ) -N- [ 1- ( 3-phenyl-2- 
(E) -propenyl ) -4-piperidinyn propamid e ( 8 4) 

The title compound (84) was obtained by the same manner as 
the Example 28 from the Compound (12) obtained in the Example 12 
and cinnamyl bromide. 

30 

Example 85: 2-(4-Amino-2.3.5-trimethylphenoxy)-N-ri-f 2-anilino-2- 
oxyethyl ) - 4 -pjperidinyl 1 acetamide ( 85 ) 
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The title compound (85) was obtained by the same manner as 
the Example 28 from the Compound (11) obtained in the Example 11 
and N-phenyl - 2 -bromoacetamide . 

Example 86 : 2-(4-Amino-2.3.5-trimethvlr>henoxy)-N > ri>^~phfinYl-^- 
( E ) -prooenvl ) - 4 -pjperldinyl 1 acetami <te ( flfi ) 

The title compound (86) was obtained by the same manner as 
the Example 28 from the Compound (11) obtained in the Example 11 
and cinnamyl bromide. 

E xamp l e 87; 2 - (4 -Am i no- 2 .3 , 5-trlmet . h v l p henox y^ -N-ethvl-N- M -M - 
Pheny l - 1 -CVC l OPropane )methv l- 4 -Di neri dinyl 1 p r opamide ( 87 ) 

The title compound (87) was obtained by the same manner as 
the Example 28 from the Compound (15) obtained in the Example 15 
and 1 -phenyl -1-cyclopropylme thy 1 bromide. 

Example 88 ; 2- ( 4 -Amino- 2 .3.5 . 6-tetram e thylanillno^N-ethyl-N- f 1- 
( 1 -Pheny .1 - 1 - CVC .1 OPrOPane )methvl - 4 - ni ne ridinyl 1 acetamide ( 88 ) 

The title compound (88) was obtained by the same manner as 
the Example 28 from the Compound (18) obtained in the Example 18 
and 1 -phenyl- 1-cyclopropylme thyl bromide. 

E xample 89; 2-(4-Amino-2.3.5-trimethv1nhenoxy^N^ n-(2-(4^amlTin, 
2 < 5-d i ch 1 orQ)an il inQ- 2 -QXveAhv l )-4-pineri dinvl1- N - m eth Y ianetami as 

im. 

The title compound (89) was obtained by the same manner as 
the Example 28 from the Compound (1) obtained in the Example 1 
and N- ( 4-amino-2 , 5 -dichloro) phenyl- 2 -bromoacetamide. 

Example 9 0 ; 2- (4-Amino-2 . 3 . 5-trimethylphenoxy) -N-methyl-N- M - M - 
Phen yl- 1 -cyclopropane ) me thvl - 4 -pjperi dinyl 1 propamide ( 90 ) 

The title compound (90) was obtained by the same manner as 
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the Example 28 from the Compound (2) obtained in the Example 2 
and 1 -phenyl- 1 -eye lopropylmethyl bromide. 

Example 9 1 : 2 - (4 -Amino - 2 - chloro -3.5.6- t rime thvlphenoxy )-N-fl-(2- 
5 anilino-2 -oxyethyl ) - 4 -piperidinyl 1 ace t amide ( 91 ) 

The title compound (91) was obtained by the same manner as 
the Example 28 from the Compound (17) obtained in the Example 17 
and N-phenyl - 2 -bromoacetamide . 

10 Example 92 ; 2-(4 -Amino-2-chlQro-3,5,6-trimethylphenoxy)- N - r i- (2 - 
( 4 -amino- 2 , 5-dichloro ) anilino- 2 -oxyethyl ) - 4 -piperidinyl 1-N- 
methylacetamide (92) 

The title compound (92) was obtained by the same manner as 
the Example 28 from the Compound (16) obtained in the Example 16 

15 and N- ( 4 -amino -2 , 5-dichloro) phenyl -2 -bromoacetamide. 

Example 93: 2- ( 4 -Amino- 2 -chloro- 3 , 5 . 6 - t rime thy lphenoxy ) -N- \ 1- ( 2- 
( 2 . 5 -dimethyl- 4 -hydroxy ) anilino- 2 -oxyethyl) -4 -piperidinyl 1 -N- 
ethylacetamide (93) 
20 The title compound (93) was obtained by the same manner as 

the Example 28 from the Compound (9) obtained in the Example 9 
and N- ( 2, 5-dimethyl-4-hydroxy)phenyl-2-bromoacetamide. 

Example 94: 2- ( 4-Amino-2 . 3 . 5 . 6-tetramethylanilino) -N-ethyl-N- f 1- 
25 ( trans- 2 -p hen yl- 1 -eye lopropylmethyl ) - 4 -piperidinyl 1 acetamide ( 94 ) 
The title compound (94) was obtained by the same manner as 
the Example 28 from the Compound (18) obtained in the Example 18 
and tra/?s-2-phenyl-l-cyclopropylmethyl bromide. 



30 



Example 95: 2- (4 -A mino- 2 . 3 . 5 - trime thy lphenoxy ) -N- F 1- (trans- 2- 
phenyl- 1 -eye lop ro pylmethy l ) - 4 -piperidinyl 1 acetamide ( 95 ) 

The title compound (95) was obtained by the same manner as 
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the Example 28 from the Compound (11) obtained in the Example 11 
and trans- 2 -phenyl -l-cyclopropylmethyl bromide. 

Example 96; 2-(4-Amino-2.3.5-trimethvlphenoxy)-N-ri~n -phenyl -1- 
5 cyclopropane )methvl- 4 -piperidinyl 1 a cetamlde (961 

The title compound (96) was obtained by the same manner as 
the Example 28 from the Compound (11) obtained in the Example 11 
and 1 -phenyl- l-cyclopropylmethyl bromide. 

10 Example 9 7; 2-(4-Amino-2.3.5-trimethvlphenoxy)-N-f 1-f 2- 
Phenethvl ) -4 -piperidinyl ) acetam ide ( 97 ) 

The title compound (97) was obtained by the same manner as 
the Example 28 from the Compound (11) obtained in the Example 11 
and phenethyl bromide. 

15 

Example 98; 2-(4-Amino-2.3.5-trimethylphfino xy)-.2-mftthyl-N-ri-(2- 
( 2 . 6-dimeth vlanilino) -2-oxvethvl) -4-piperidinyllp rop amidQ ( 98 ) 

The title compound (98) was obtained by the same manner as 
the Example 28 from the Compound (13) obtained in the Example 13 
20 and N-(2 # 6-dimethylphenyl)-2-bromoacetamide. 

Example 99; 2-(4-Amino-2.3.5-trimethylphenoxvW2-methyl-N-n- 
( fcrfl^ g-2-Phenvl-l-cvclopropvlmethYll -4 -Piperidinyl Ipropamide ( 99 ) 
The title compound (99) was obtained by the same manner as 
25 the Example 28 from the Compound (13) obtained in the Example 13 
and trans- 2 -phenyl -l-cyclopropylmethyl bromide. 

Example 100; 2-(4-Amino-2.3.5-trimethvlphenoxy^-2-methvl-N-ri-f 2- 
( 2 - tert-butvlanllino ) - 2 -oxvethvl ) - 4 -piperidinyl 1 propamide ( 1 QQ \ 
30 The title compound (100) was obtained by the same manner 

as the Example 28 from the Compound (13) obtained in the Example 
13 and N-(2-tert-butylphenyl)-2-bromoacetamide. 
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Example 101: 2- ( 4 -Amino -2 . 3 . 5-trjjriethvlphenoxy ) -N- f 1- ( 1 -phenyl- 1- 
cyclopropane ) methyl - 4 - piperidinyl 1 propamide ( 1 Q 1 ) 

The title compound (101) was obtained by the same manner 
as the Example 28 from the Compound (12) obtained in the Example 
5 12 and 1 -phenyl- 1-cyclopropylmethyl bromide. 

Example 102: 2- ( 4 -Amino- 2 , 3 , 5-triinethylphenoxy) -N- \ 1- ( 2- ( 1- 
phenvlcvclopropyl ) amino- 2 -oxyethyl ) - 4 -piperidinyl 1 propamide ( 102 ) 
The title compound (102) was obtained by the same manner 
10 as the Example 28 from the Compound (12) obtained in the Example 
12 and N- ( 1 -phenyl Jcyclopropyl- 2 -bromoacet amide. 

Example 103: 2- ( 4-Amirio-2 . 3 . 5 - trimethylphenoxy ) -N-methyl-N- [ 1- ( 2- 
hydroxy-3-phenoxy)p ro pyl-4-piperidlnyl1propamide ( 103) 
15 The title compound (103) was obtained by the same manner 

as the Example 65 from the Compound (2) obtained in the Example 2. 

Example 1Q4; 2'(4-Amino-2,3.5-trimet hy lphenox y)-N-r i- ( 2~ ( l- 
phenylcyclopropyl) amino -2 -oxyethyl) -4 -piperidinyl lacetamide ( 104) 
20 The title compound (104) was obtained by the same manner 

as the Example 28 from the Compound (11) obtained in the Example 
11 and N-(l-phenyl)cyclopropyl-2-bromoacetamide. 

Example 105: 2- U-Amino-2 . 3 . 5 -trimethylphenoxy ) -N-methyl-N- \ 1- f 2- 
25 (N-methylanilino)-2-oxyethyl)-4-piperidinyl1acetamide ( 1Q5) 

The title compound (105) was obtained by the same manner 
as the Example 28 from the Compound (1) obtained in the Example 1 
and N-methyl-N-phenyl-2-bromoacetamide . 

30 Example 1Q6; 2 - ( 4 - Amino -2.3,5- trimethylphenoxy ) - N - f 1 - ( trans- 2 - 
phenyl- 1-cyclopropylmethyl ) - 4 -p i peridi nyl 1 pro pamide ( 106 ) 

The title compound (106) was obtained by the same manner 
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as the Example 28 from the Compound (12) obtained in the Example 
12 and tra77.s~2~phenyl-l~cyclopropylmethyl bromide. 

Example 107: 2- ( 4-Amino-2 . 3 , 5-trimethvlphenoxyl -2 -methyl -N- \ 1- ( 2- 
5 ( 2 . 5-dlmethvl -4-hvdroxv)anillno~2-oxvethvl) -4- niperidi n yl 1 -N- 
methylpropamide (107) 

The title compound (107) was obtained by the same manner 
as the Example 28 from the Compound (3) obtained in the Example 3 
and N- ( 2 , 5-dimethyl-4-hydroxy)phenyl-2-bromoacetamide . 

10 

Example 108: 2 - ( 4 -Amino- 2 . 3 . 5-trimethylp henoxy ) -N- T 1- ( 2- (N- 
methvlanilino ) -2-oxvethvl ) -4-pjperidlnyl 1 acetaml cte ( 1 OR ) 

The title compound (108) was obtained by the same manner 
as the Example 28 from the Compound (11) obtained in the Example 
15 11 and N-methyl-N- phenyl- 2 -bromoacet amide. 

Exam ple 109; 314-T r2-(4-Amino-2.3.5.6-tetramethvlanilino^ 
acetYl1(methv1)amino1-l-piperidinol-2-phenvlpropionic acid (1091 

A mixture solution of 144 mg of {4-[(tert- 

20 butoxycarbonyl ) amino ] - 2 f 3 , 5 , 6 - tetramethylanilino } acetic acid , 156 
mg of ethyl 3-[4-(methylamino)-l-piperidino]-2-phenyl propionate, 
860 mg of 25% propanephosphonic acid anhydride and 436 u 1 of 
triethylamine in 2 ml of methylene chloride was stirred over 
night at room temperature. Then, saturated sodium hydrogen 

25 carbonate solution was added to the reaction mixture, and the 
mixture was extracted with methylene chloride. The extract was 
washed with brine, dried, filtrated, and concentrated under 
reduced pressure to give a residue. The obtained residue was 
purified by silica gel column chromatography (methylene 

30 chloride : methanol = 10:1) to give 180 mg (67%) of ethyl 3-{4~ 
[ ( { 4 - [ ( ter t - butoxycarbonyl ) amino 1-2,3,5,6- tetramethylanilino } - 
acetyl ) ( methyl ) amino ] - 1 - piperidino } - 2 -phenyl propionate . Then , 
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178 mg of the obtained ethyl propionate was dissolved in 3 ml of 
1,4-dioxane and 3 ml of 0.3N-litium hydroxide solution was added 
to this solution, then the mixture solution was stirred for 4 
hours at room temperature. Then, the reaction mixture was 

5 acidified (pH 4) with cone. HC1 solution and the mixture was 
extracted with ethyl acetate. The extract was washed with brine, 
dried, filtrated and concentrated under reduced pressure to give 
a residue. Then, a mixture solution of the obtained residue in 
methylene chloride and trif luoroacetic acid (4:1) was stirred for 

10 1 hour at room temperature. Then, the solvent was removed and the 
residue was dissolved in water and then treated with 4N-HC1 
solution to give 130 mg (81%) of the above-mentioned compound 
(109). 

15 Example HQ; 2-(4-Amino-2.3 t 5.6-tetramethylanilino^N-f 1-benzyl- 
4-Piperidinv.l 1 -N-methvlacetami <te ( 11 n ) 

The title compound (110) was obtained by the same manner 
as the Example 28 from the Compound (10) obtained in the Example 
10 and benzyl bromide. 

20 

Exam ple 111; 2-(4-AminQ-2.3,5.6-t.etramethylanilino)-N-methyl-ri^ 
(2-phenyl-2-oxyethyl)-4-piperidinyl1acetamide fin ) 

The title compound (111) was obtained by the same manner 
as the Example 28 from the Compound (10) obtained in the Example 
25 10 and phenacyl bromide. 

Example 112; 2-(4-Amino-2.3.5.6>tetramethy,1anilinoWN-ri-(2- 
hydroxy- 2 -Phenvlethvl ) -4-pjperldinvl 1 -N-methylanftt amide (112) 

To a solution of the Compound (111) obtained in the 
30 Example 111 in methanol was added 1.0 equivalent of sodium 
borohydride at 0 °C, and the mixture was stirred for 2.5 hours at 
room temperature. Then, the solvent was removed and the obtained 
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residue was purified by amine- coated silica gel (Fuji Silysia 
Chemical Ltd.; NH-DM1020) column chromatography (ethyl acetate : 
hexane : methanol = 10:10:1) to give the above-mentioned compound 
(112) in 75% yield. 

5 

Example 113; 2 - ( 4 -Amino- 2 .3.5. 6-tetramethylanilino ) -N- f 1 - 
( cyclopropylmethyl ) - 4 -piperidinyl 1 -N-methylacetamide (113) 

The title compound (113) was obtained by the same manner 
as the Example 28 from the Compound (10) obtained in the Example 
10 10 and cyclopropylmethyl bromide. 

Example 114: 2-(4-Amino-2.3.5.6-tetramethvlanilino)>N-methyl-N- 
f 1 - ( 4 -pvridvlmethvl ) - 4 ^piperidinyl 1 acet amide (114) 

The title compound (114) was obtained by the same manner 
15 as the Example 28 from the Compound (10) obtained in the Example 
10 and 4-picolyl chloride. 

Example 115: 4- ( ( 4- [ T (4 -Amino- 2 , 3 . 5 , 6-tetramethyl anilino^ 
acetyl Hmethvl)aminol-l-piperidino>methvl) benzoic acid (115) 
20 A mixture solution of the compound obtained from the 

Compound (10) in the Example 10 and tert -butyl 4- 
(bromomethyl)benzoate by the same manner as the Example 28 in 6N- 
HC1 solution was refluxed for 2 hours. Then, the solvent was 
removed to give the title compound (115). 

25 

Example 116: 4- ( f 4- T f ( 4 -Amino- 2 .3.5. 6-tetramethylanilino) - 
acetyl! (methyl )amino 1 -1-piperidino ^methyl )benzamide (116) 

The title compound (116) was obtained by the same manner 
as the Example 28 from the Compound (10) obtained in the Example 
30 10 and 4-bromomethylbenzamide. 



Example 117: 2- ( 4-Amino-2 . 3 . 5 , 6-tetramethylanilino ) -N- M - ( 7- 
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hydroxyethyl ) - 4 -piperidinyl 1 -N-methylacetamide ( 117 ) 

The title compound (117) was obtained by the same manner 
as the Example 28 from the Compound (10) obtained in the Example 
10 and 2-bromoethanol. 

5 

Example 118: 3-f 4- [ \ (4 -Amino- 2 . 3 . 5 . 6-tetramethylanilino) - 
acetyl 1 (methyl ) amino l-l-piperidinQlpropionic acid (118) 

The title compound (118) was obtained by the same manner 
as the Example 115 from the Compound (10) obtained in the Example 
10 10 and tert -butyl 3-bromopropionate. 

Example 119: 2- ( 4-Amino-2 . 3 . 5 . 6-tetramethylanilino) -N -methyl-N- 
{ 1 - T 2 - ( 4 -morpholinyl ) ethyl 1 - 4 -piperidinyl } acet amide ( 1 19) 

The title compound (119) was obtained by the same manner 
15 as the Example 28 from the Compound (10) obtained in the Example 
10 and N- ( 2-bromoethyl Jmorpholine hydrochloride. 

Example 12Q; 2- (4 "AminQ-2.3.5.6-tetramethyl-N'-methylanilino)- N ' 
methyl-N-T 1- (2 -phenethyl) -4-piperidinyl lace t amide (120) 
20 The title compound (120) was obtained by the same manner 

as the Example 28 from the Compound (19) obtained in the Example 

19 and phenethyl bromide. 

Example 121: 2- ( 4-Amino-2 . 3 . 5 . 6-tetramethylanilino) -N- \ 1- 
25 ( cyclopropylmethyl ) - 4 -piperidinyl 1 -N-methylpropamide ( 121 ) 

The title compound (121) was obtained by the same manner 
as the Example 28 from the Compound (20) obtained in the Example 

20 and cyclopropylmethy bromide. 



30 Example 122: 2- ( 4-Amino-2 . 3 . 5 . 6- tetramethylanilino ) -N-methyl-N- 
r 1 - ( 2 -pheneth yl } - 4 -piperidinvl 1 nronamide ( 122 ) 

The title compound (122) was obtained by the same manner 
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as the Example 28 from the Compound (20) obtained in the Example 
20 and phenethyl bromide. 

Example 123; 2-f4-Am1no-2.3.5.6-t.etramethy 1a nilinoWN^n-^^ 
5 phenethvl ) -4 -pjperi dinvl 1 acatamidft ( 1 23 ) 

A mixture solution of the compound obtained from the 
Compound (21) in the Example 21 and phenethyl bromide by the same 
manner as the Example 28 in methylene chloride and 
trifluoroacetic acid (4:1) was stirred for 1 hour at 0 °C. Then, 
10 the solvent was removed to give a residue, and the obtained 
residue was purified by amine-coated silica gel (Fuji Silysia 
Chemical Ltd.; NH-DM1020) column chromatography (methylene 
chloride : methanol = 10:1) to give the above-mentioned compound 
(123) in 60% yield. 

15 

Examp l e 124; ^ -(4-D i m ethv l am i no-2 .3. 5 . 6 ^ t . et raiTtethyianilino)-N- 
methyl-N-n -( ^ -phenethvl ) -4-n1nerid invll aceta mide ( 124) 

The title compound (124) was obtained by the same manner 
as the Example 28 from the Compound (22) obtained in the Example 
20 22 and phenethyl bromide. 

E xamp l e 1 25 ; 2- ( 3 -Amino- 2 . 4 , 6-trime t h vl ani 1 i n o) -N-m^i-hyi-N- n - ( 3- 
Phenyl-2- f E ) -Propenvl ) -4-Plperidinvl 1 acetamide ( 125 ) 

The title compound (125) was obtained by the same manner 
25 as the Example 28 from the Compound (23) obtained in the Example 
23 and cinnamyl bromide. 

Example 126; 2-(3-Amin0-2.4.6-tirmethvlanilino)-N-n -( 2-hy drnvy- 

3-phenQxv)propvl-4-Piperid invl 1 -N-methvlacetamlde ( 126 ) 
30 The title compound (126) was obtained by the same manner 

as the Example 65 from the Compound (23) obtained in the Example 
23. 
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Example 127: 2- ( 3-Amino-2 , 4 . 6-trimethvlanilino) -N-methyl -N - f 1- ( 2- 
phenyl-2-oxyethyl) -4-piperidinyllacetamide ( 127) 

The title compound (127) was obtained by the same manner 
as the Example 28 from the Compound (23) obtained in the Example 
5 23 and phenacyl bromide. 

Example 128: 2-(3-Amino-2.4.6-trimethylanilino)-N- ( l-benzoyl-4- 
piperidinyl ) -N-methylacetamide ( 128 ) 

A mixture solution of 300 mg of the compound (23) obtained 

10 in the Example 23, 114 U 1 of benzoyl chloride and 206 U 1 of 
triethylamine in 5 ml of methylene chloride were stirred for 2 
hoursat 0 °C. After the reaction, the solvent was removed and the 
obtained residue was purified by amine-coated silica gel (Fuji 
Silysia Chemical Ltd.; NH-DM1020) column chromatography 

15 (methylene chloride : ether = 1:1) to give the above-mentioned 
compound (128) in 66% yield. 

Example 129: 2- ( 3-Amino- 2.4. 6-trimethvlanilino ) -N- f 1- 
( cvclopropvlmethyl)-4-piperidinvll -N-methvlacetamide ( 129) 
20 The title compound (129) was obtained by the same manner 

as the Example 28 from the Compound (23) obtained in the Example 
23 and cyclopropylmethyl bromide. 

Example 130: 2- ( 3-Amino-2 . 4 . 6-trimethylanilino) -N-methyl-N- f 1- 
25 (phenylsulf onyl) -4-piperiainyllacetamide ( 130 ) 

The title compound (130) was obtained by the same manner 
as the Example 128 from the Compound (23) obtained in the Example 
23 and benzenesulf onyl chloride. 

30 Example 131; 2-(3-AminQ-2,4.6-trimethylanilinc>)-N'-(l-benzyl-4- 
piperidinyl ) -N-methylacetamide ( 131 ) 

The title compound (131) was obtained by the same manner 



WO 00/23076 



PCT/JP99/05658 



-49- 

as the Example 28 from the Compound (23) obtained in the Example 
23 and benzyl bromide. 

Example 132: 2-( 3-Amino-2 . 4 . 6-trimethylanilino) -N- n -butyl-4- 
5 piperidinyl ) -N-methylacetamide f 132 ) 

The title compound (132) was obtained by the same manner 
as the Example 28 from the Compound (23) obtained in the Example 
23 and bromobutane. 

10 Exa mple 133 : 2- ( 3 -Amino- 2 . 4 , 6-trimethylanilino 1 -N-methyl-N- r l - (7- 
naohthvl ) methvl- 4 -piperidinyl 1 ace t amide ( 1 33 ) 

The title compound (133) was obtained by the same manner 
as the Example 28 from the Compound (23) obtained in the Example 

23 and 2- (bromomethyl) naphthalene. 

15 

Ex ample 134: 2- ( 3 -Amino- 2 , 4 . 6-trimethylani lino) -N-methyl-N- n - f 3- 
trif luorom ethvlbenzovl ) -4-pjperidinvl 1 acetamide ( 134 ) 

The title compound (134) was obtained by the same manner 
as the Example 128 from the Compound (23) obtained in the Example 
20 23 and 3-( trif luoromethyl) benzoyl chloride. 

Example 135; N-( l-benzovl-4-Piperidinvl)-2-(3-dimethylamino~ 
2 ■ 4 ■ 6-trimethvlanilino) -N-methvlacet amide ( 135 ) 

The title compound (135) was obtained by the same manner 
25 as the Example 128 from the Compound (24) obtained in the Example 

24 and benzoyl chloride. 

Example 136: 2-(2-Amino-4.5-dime thylanillno)-N-methyl>N-ri-(2~ 

phenethyl ) -4 -piperidinyl 1 acetamide ( 136 ) 
30 The title compound (136) was obtained by the same manner 

as the Example 28 from the Compound (25) obtained in the Example 

25 and phenethyl bromide. 
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Example 137: 2-(2-Amino~4.5-dimft thYlanilino^N-mftthvl-N-f 1- 
( trans-2-yhe,wl- 1-cvcl opro pv l methv l ) - 4 - Dir)ftr idinvi i ar^i-ami d* 
(137) 

The title compound (137) was obtained by the same manner 
5 as the Example 28 from the Compound (25) obtained in the Example 

25 and trans- 2 -phenyl- 1-cyclopropylmethyl bromide. 

Example 1 38 ; 2 - ( 4 -Amino- 2 . 5-dichloroani JJ no) -N-mftthyl-N- r 1- f 2- 
Pheneth vl) - 4-piperidinvllacetamide (138) 
10 The title compound (138) was obtained by the same manner 

as the Example 28 from the Compound (26) obtained in the Example 

26 and phenethyl bromide. 

Example 1 39; 2-(4-Amino-2.6-dich.1oroanjTinoWN-ri>(2-anilino-2^ 

15 oxvethvl ) - 4 -Pi peri dinvl 1 -N-methvlacftta m ide ( 1 32 > 

A mixture solution of the compound obtained from the 
compound (27) in the Example 27 and N-phenyl-2-bromoacetamide by 
the same manner as the Example 28 and 5% platinum sulfided on 
carbon in methanol and tetrahydrofuran was stirred for 3.5 hours 

20 under 4 atm of hydrogen. Then, the catalyst was removed by Celite 
(trade name) filtration. The obtained residue was purified by 
amine-coated silica gel (Fuji Silysia Chemical Ltd.; NH-DM1020) 
column chromatography (methylene chloride : methanol « 100:1) to 
give the above-mentioned compound (139) in 90% yield. 

25 

The physiochemical data of the compounds obtained by the 
above-mentioned examples are summarized in the following tables 
as Table I. 



30 
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The effects, such as cytoprotective effect against 
glutamate induced cell death using neuron of cerebral cortex, 
calbindin D28Kd inducing effect by the western blot technique, 
and cerebral edema suppressing effect of aminophenoxyacetic acid 
derivatives, of the formula (I) have been evaluated by following 
biological testing methods. 

Biological test 1: Cvtonrotective ftff e t aaai^t glutamatft 

induced cell d^ath 
In accordance with the method of M. P. Mattoson [M. p # 
Mattoson, Brain Res. Rev., 13, 179 (1988)], brain of 18-days 
fetus rats of Wister strain were taken out. Then, cells of 
cerebral cortex (4 x 10 s cells / ml) were seeded on poly-L-lysine 
coated 96 wells flat bottom plate (Sumitomo Bakelite Co., Ltd.) 
in concentration of 4 x 10 4 cells / each well. After 48 hours of 
incubation, 1 //M of test compounds were added, then after further 
24 hours, 1 mM of glutamate were further added for inducing the 
cell injury. 12 hours after adding glutamate, MTT [3-(4,5- 
dimethylthiazol)-2,5-diphenyltetrazolium bromide] was added and 
incubated for 6 hours. 

After incubation, 200 tfl of dime thy sulfoxide was added 
to each wells, and the amounts of reduced MTT were 
colorimetrically analyzed by Micro ELISA Reader using 570 nm of 
main -wavelength and 650 nm of sub- wavelength. 

The effect of the test compounds was determined as the 
survival rate of living cells (%) according to the following 
equation: 

Survival rate of living cells (%) = 
[(test compound group - glutamate treated group) -5- 
(control group - glutamate treated group)] x 100 
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That is, the survival rate of living cells after 
incubation of the control group was converted to 100 %, and the 
survival rata of living cells of the tested compounds was shown 
in Table II. 



Table II 



Compound 
No. 


Survival Rate 

/ o_ \ 
(%) 

( Compound : 1 [i M ) 


Compound 

WO • 


Survival Rate 
(%) 

(Compound: 1 MM) 


38 


114 


94 


198 


40 


108 


95 


61 


41 


86 


96 


91 


42 


131 


97 


119 


44 


93 


98 


120 


45 


190 


99 


151 


46 


101 


100 


138 


48 


207 


101 


138 


49 


193 


102 


89 


50 


54 


103 


180 


53 


144 


104 


117 


60 


60 


105 


86 


61 


58 


106 


151 




63 


107 


227 


6^ 


71 
/ o 


1 HQ 


/ 0 


66 


60 


110 


61 


67 


69 


111 


84 


68 


75 


112 


76 


69 


68 


113 


74 


70 


88 


114 


50 


71 


89 


116 


59 


74 


87 


119 


115 


75 


96 


120 


88 


76 


106 


121 


82 


77 


111 


124 


86 


78 


96 


125 


52 


79 


79 


126 


47 


80 


99 


127 


72 


81 


97 


128 


81 
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82 


149 


129 


64 


83 


65 


130 


60 


84 


87 


131 


65 


85 


98 


132 


60 


86 


127 


133 


101 


87 


81 


134 


79 


88 


81 


135 


76 


89 


126 


136 


81 


90 


149 


137 


71 


91 


203 


138 


42 


92 


66 


139 


53 


93 


171 







BiQloqica.1 test 2: Ca.lhinrtin D2fiKfl i nducing affect 

In accordance; with the method of M. P. Mattoson [M. P. 
Mattoson, Brain Res. Rev., 13, 179 (1988)], brain of 18-days 
5 fetus rats of Wister strain were taken out] Then, cells of 
cerebral cortex (5,500 cells / nun 2 ) were seeded on poly-L-lysine 
coated 6 wells plate (Falcon) (3.5 mm, Sumilon) and incubated for 
7 days. 

Test compounds were added on culture day 5, and after 7 
10 days of incubation, the protein was extracted with homogenized 
buffer solution [containing 20 mM of Tris-HCl (pH=7.4), 1 mM of 
EDTA, and 0.1 mM of phenylmethylsulf onyl fluoride]. 

The effect of the test compounds was determined by the 
western blot technique using polyclonal anti calbindine D28K 
15 (Swant Co., Ltd.) as antibody. 

Table III shows the test results. In the table, the 
amount of induced calbindine D28Kd of the control group (none- 
treated group) was indicated as 100 percents. 



20 
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Table III: 



Compound 
No. 


Amount of induced Calbindine D28Kd 
( % vs. control) 
(Compound: 1UM) 


29 


122 


40 


150 


111 


167 


128 


171 


Control 


100 



Biological t est 3; Cerebral edema suppressing effect 

8 -week-old rats of sic : Wister strain were used. Rats 
5 were anesthetized by intraperitoneal administration of 50 mg/kg 
of Nembutal (Trade Name), and then, fixed on brain fixactor. The 
sterile metal screw (3.75 mm in length / 1.0 mm in diameter / 
0.75 mm in length of screw thread) was plugged in the 1.5mm right 
and 0.8 mm rear side of the bregma to press f rontparietal cortex 
10 organ to cause brain injury. 

6 days after the operation, the whole brain was taken out 
and right cerebral hemisphere (injured side) was isolated. After 
measurement of the wet weight of the cerebral hemisphere, it was 
dried at 110 °C for 24 hours on aluminum foil. The dry weight of 
15 the cerebral hemisphere was measured, and the water content was 
calculated by using the following formula: 

Water content (%) = [(wet weight of hemisphere - dry 
weight of hemisphere) / wet weight of hemisphere] x 100 

20 The test compounds were intravenously administered just 

after the operation via tail vein of the rats. 
Table IV shows the test results. 
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Table IV: 



Compound No . 
(administration amount) 


v«<^j_ *_>vj.^uici ouppicooiuy laic 
( % ) 


29 (3 mg/kg) 


30.9 


40 (1 mg/kg) 


31.1 


40 (3 mg/kg) 


20.5 


42 (1 mg/kg) 


24.5 


| 42 (3 mg/kg) 


31.0 


j__ 104 (3 mg/kg) 


18.9 


105 (3 mg/kg) 


23.2 


108 (3 mg/kg) 


20.3 


109 (3 mg/kg) 


24.7 


111 (3 mg/kg) 


25.0 


112 (3 mg/kg) 


20.7 


113 (3 mg/kg) j 


20.0 


119 (1 mg/kg) 


21.6 


128 (3 mg/kg) 


20.3 


132 (1 mg/kg) 


30.4 


134 (1 mg/kg) 


27.9 


134 (3 mg/kg) 


35.0 



INDUSTRIAL APPLICABILITY 

As described above, the present invention provides lower 
5 molecular weight compounds, especially aminophenoxyacetic acid 
derivatives of the formula ( I ) , which is capable of inducing the 
calbindin D28Kd, one of Ca 2+ -binding proteins, and can be easily 
administrated. Since the induction of calbindin D28Kd caused by 
the administration of the compound provided by the present 
10 invention cause neuroprotective effect and cerebral functional 
and organic disorder improving and treating effect, it can be 
understood that the agent of the present invention is highly 
applicable in pharmaceutical field. 
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CLAIMS 

1. An aminophenoxyacetic acid derivative represented by the 
following formula (I): 

tf-E^f r v/ r7 ? 8 /-a 

y^\^E 2 "Y N A^ N ^ (CH2)n " x ™ Y " Q ( 1 } 

r3 R 4 O 

wherein : 

R 1 , R 2 , R 3 and R 4 are, independent from each other, 
hydrogen atom; halogen atom; hydroxy group; alkoxy group which 
may be substituted; alkyl group which may be substituted; aryl 
group which may be substituted; or aralkyl group which may be 
substituted; 

R 5 , R 6 , R 7 and R 8 are, independent from each other, 
hydrogen atom; alkyl group which may be substituted; aryl group 
which may be substituted; or aralkyl group which may be 
substituted; 

E 1 is oxygen atom; sulfur atom; or group -NR 9 - (in which, 
R 9 is hydrogen atom; alkyl group which may be substituted; aryl 
group which may be substituted; or aralkyl group which may be 
substituted) ; 

E 2 is oxygen atom; sulfur atom; or group -NR 10 - (in which, 
R 10 is hydrogen atom; alkyl group which may be substituted; aryl 
group which may be substituted; or aralkyl group which may be 
substituted) ; 

n is 0 to 5 (provided that n=0, one of the groups of X and 
Y may be connecting bond but both of the groups of X and Y do not 
represent connecting bond at the same time); 

X and Y are, independent from each other, connecting bond; 
alkylene group which may be substituted by hydroxyl group; cyclo- 
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alkylene group; alkenylene group which may be substituted by 
lower alkyl group; -NHCO-; -CONH- or -S0 2 -; 

Q is hydrogen atom; phenyl group which may be substituted; 
phenoxy group which may be substituted; benzoyl group which may 
5 be substituted; pyridyl group which may be substituted; quinolyl 
group which may be substituted; isoquinolyl group which may be 
substituted; or benzimidazolyl group which may be substituted; 
(provided that both E 1 and E 2 do not represent oxygen atom or 
sulfur atom at the same time, and in the case of E 1 is nitrogen 
10 atom and E 2 is oxygen atom, or in the case of E 1 is oxygen atom 
and E 2 is nitrogen atom, all of the groups of R 1 , R 2 , R 3 and R 4 do 
not represent methyl group at the same time), 
or a pharmaceutically' acceptable salt thereof . 

15 2 The aminophenoxyacetic acid derivative of formula (I) 

claimed in claim 1, wherein R 1 , R 2 , R 3 and R 4 are, independent 
from each other, hydrogen atom; halogen atom; alkoxy group; or 
alkyl group which may be substituted; R 5 is hydrogen or alkyl 
group which may be substituted; E 1 is -NH- ; and E 2 is oxygen atom, 

20 or a pharmaceutically acceptable salts thereof. 

3 The aminophenoxyacetic acid derivative of formula (I) 
claimed in claim 1, wherein E 1 is -NH-; E 2 is oxygen atom; X is 
connecting bond; Q is phenyl group which may be substituted, or a 

25 pharmaceutically acceptable salt thereof. 

4 The aminophenoxyacetic acid derivative of formula (I) 
claimed in claim 1, wherein E 1 and E 2 are -NH-; X and Y are 
connecting bond; Q is phenyl group which may be substituted, or a 

30 pharmaceutically acceptable salt thereof. 

5. Medicament containing aminophenoxyacetic acid derivative 
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or a pharmaceutical^ acceptable salt thereof represented by the 
formula (I) claimed in claim 1, as an active ingredient. 

6. Medicament containing aminophenoxyacetic acid derivative 
5 or a pharmaceutical^ acceptable salt thereof according to any 

one of claims 2 to 4, as an active ingredient. 

7. Calbindin D28Kd, which is Ca 2+ -binding protein, inducer 
containing aminophenoxyacetic acid derivative or a 

10 pharmaceutical^ acceptable salt thereof represented by the 
formula (I) claimed in claim 1, as an active ingredient. 

8. Calbindin D28Kd, which is Ca 2+ -binding protein, inducer 
containing aminophenoxyacetic acid derivative or a 

15 pharmaceutical^ acceptable salt thereof according to any one of 
claims 2 to 4, as an active ingredient. 

9. A cerebral functional and organic function improving or 
therapeutic agent containing aminophenoxyacetic acid derivative 

20 or a pharmaceutically acceptable salt thereof represented by the 
formula (I) claimed in claim 1, as an active ingredient. 

10. A cerebral functional and organic function improving or 
therapeutic agent containing aminophenoxyacetic acid derivative 

25 or a pharmaceutical^ acceptable salt thereof according to any 
one of claims 2 to 4, as an active ingredient. 

11. A method for selecting neuroprotective compound based on 
the measurement of amounts of calbindin D28Kd induced thereby. 

30 

12. Neuroprotevive compounds selected by the method according 
to claim 11. 
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13. Medicament containing neuroprotective compounds according 
to claim 12. 

14. Medicamnet containing compounds having neuroprotective 
5 effect by inducing the calbindin D28Kd, which is Ca 2 *-binding 

protein . 

15. The medicament according to claim 14 for treating or 
improving of functional disorders in the brain due to various 

10 ischemic disorders such as sequelae of cerebral infarction, 
sequelae of intracerebral hemorrhage, sequelae of cerebral 
arteriosclerosis and so on, as well as organic disorders in the 
brain such as senile dementia, sequelae of head trauma, sequelae 
of surgical brain operation, Alzheimer's disease, Parkinson's 

15 disease, amyotrophic lateral sclerosis and so on. 

16. The medicament according to claim 14 or 15, wherein the 
neuroprotective compound is the aminophenoxyacetic acid 
derivative of formula (I) in claimed in claim 1. 

20 
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